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The thunder of 2,000 horsepower packed 
into a single Pratt & Whitney engine is 
already familiar music to Army P-47 pilots. 

Now being built around the even more 
powerful R2800-C engine, the Republic 
Thunderbolt in the words of men who know 
is "a new airplane with even greater 
performance." 
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SPRING-TENSION 


LOCKING 


ACTION ! 


An arched spring lock and an inward thread lock are basic 
features found only in Speed Nuts. The ingenious design that sets 
up these two forces accomplishes more than you'd realize unless 
you checked into it more closely. 

Spring steel Speed Nuts have a base which is well arched, 
and arched prongs that are formed to follow the helical pitch of 
standard screw threads. As the screw is tightened, the crch is 
reduced, forcing the prongs deeper into the root of the screw 
threads. This provides a double spring-tension lock that prevents 
vibration loosening. 

Speed Nuts eliminate the use of lock washers and are 50% 
to 75% lighter in weight than other self-locking nuts. They are 
faster to apply and drastically reduce assembly costs. Double 
your use of Speed Nuts and you will double your assembly 
savings. Write for literature. 
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T his is the field of battle in the sky... the stable field 
of a rotating magnet... heart of a Bendix-Scintilla* 
Aircraft Magneto. Into the making of this vital part go 
superlative steel and precise engineering... for on the 
strength and stability of its magnetic force depends the 
generation of sparks to fire the engines of our fight- 
ing aircraft. 

Bendix-Scintilla engineers have contributed notably 
to the advancement of Aircraft Ignition. Their inven- 
tiveness and practical experience, now wholly devoted 


to the prosecution of the war, will one day again be 
applied to the pursuits of peace. 


THE WORLD'S FINEST AIRCRAFT IGNITION 



SCINTILLA MAGNETO DIVISION 

SIDNEY, NEW YORK 



Aviaf/on/Corporarton 
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THE INSTANT STARTING and reversal characteristics of the Kollsman Drag Cup 
Motor make it possible for this device to perform a vital function in the aircraft direction finder — keeping 
the loop antenna always pointing to the receiving station despite all movements of the airplane. Developed 
by Kollsman engineers specifically to meet the requirements of this unusual application, the Drag Cup Motor 
has been refined and modified to perform many other varied tasks. It is one of a new line of highly successful 
Kollsman miniature motors that give further evidence of the versatility of Kollsman precision engineering. 




KOLLS MA N AIRCRAFT INSTRUMENTS 

PRODUCT OF 



SQUARE □ COMPANY 
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business opportunities and swell civic activity. 

The new booklet, "What Your Town Needs for the Coming Air 
Age", will help you and your town officials in laying practical 
plans. It gives the why, where and how of 
building landing facilities. Write for your 
free copy now. Piper Aircraft Corporatioi 
Dept, A74W, Lock Haven, Penna. 


. ... PIPER 

£'viw°B^yi™nta W sute^^ Points the Way to Wings for All Americans 
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BUILDING PROVEN AIRCRAFT 


HOW GOODYEAR AIRCRAFT 
CORPORATION SERVES THE 
AIRCRAFT INDUSTRY 


1 . By constructing subas- 
semblies to manufactur- 
ers’ specifications. 


1,000 CORSAIRS IN RECORD TIME - In little more than a 
year after completing its first Corsair, Goodyear Aircraft Corpora- 
tion had produced a full thousand of these crack fighters. This 
production of a new type of ship was achieved in a completely 
new plant, and the battle-front record of the Goodyear-built Cor- 
sairs used by the U. S. Marines shows how well the job was 
done. The ability to attain volume production so quickly and so 
competently stems from Goodyear’s thirty years’ experience in 
aeronautical engineering — a background starred with many 
notable developments in aircraft design and fabrication that make 
Goodyear one of America’s foremost names in aeronautics. 


2. By designing parts fc 
all types of airplanes. 


SAVING HOURS IN METAL FORMING OPERATIONS - 

Another recent development speeding production at Goodyear 
Aircraft Corporation is a new universal chuck for gripping mate- 
rials in metal working equipment. Conventional chucks require 
two to three hours for dismounting and fitting with different, 
expensive machined jaws every time a different shaped part is to 
be inserted. The new Goodyear chuck requires only a few minutes 
for this change-over — and uses jaws cast from an inexpensive 
material. Thus the productive time of these important metal 
forming machines is increased by several hours a day, and time- 
consuming jaw machining operations are practically eliminated. 
This new, fast-action chuck is, therefore, an important contribu- 
tion to America's aircraft program. It’s one more example of 
Goodyear pioneering and leadership. 


By re-engineering parts 
for quantity production. 


( BUY > 
WAR BONDS 
BUY 

v FOR KEEPS / 


4. By building completi 
airplanes and airships. 


5. By extending the facil- 
ities of Goodyear Re- 
search to aid the solution 
of any design or engi- 
neering problem. 





WHY THE 


GIANT 


B IGGEST and fastest transports in opera- 
tional duty today are TWA's fleet of 
giant Lockheed- built Constellations, now 
going into military service with the Army Air 
Forces. Like so many other big ships, these 
40-ton goliaths have 100$' Goodyear equip- 
ment on their main landing gear. The stalwart 
dual tires are' 17.00-20 Goodyear Grooved 
All-Weather Intermediates with Goodyear 
tubes. The double brakes are time-proved 
Goodyear Hydraulic Disc Brakes, famed for 

AER0NAUTKAL RUBBER 


velvet-smooth, non-fading action — mounted 
in Goodyear cast magnesium -alloy wheels. 
Long experience proves this all-star line -up 
guarantees utmost efficiency, dependability and 
safety in landing- gear operation! Pioneer 
builder of airplane tires since 1909, Goodyear 
today produces the most complete, modern 
line of tires, tubes, wheels and brakes for 
every type of aircraft — from helicopters and 
light trainers to the greatest leviathans of 
the air, now in service or in prospect. 


BUY WAR BONDS -BUY FOR KEEPS 



"Those engines sure have the power!” 


T- a Boeing Flying Fortress wrote 
Studebaker quoting him as saying: 
“Those Wright Cyclone engines 
that Studebaker builds are really de- 
pendable and sure have the power.” 
Comments like that are fully ap- 
preciated, of course. But Studebaker 
men and women know that what 
count most are the accomplishments 
of the stout-hearted air crews and 
rugged ground crews of our coun- 
try’s warplanes and the achievements 
of our fighting forces everywhere. 

In fact, whatever amount of satis- 


faction the Studebaker organization 
may derive from the extent and con- 
sequence of its war work is always 
tempered by the realization that 
Studebaker is only one unit in a vast 
American fighting and producing 

porta nt. 

Studebaker takes pride in its as- 
signments on that team. Huge quan- 
tities of Wright Cyclone engines for 
the Boeing Flying Fortress— big mul- 
tiple-drive military trucks— and 
other unitsof vital war materiel con- 
tinue to stream forth from the five 
great Studebaker factories. 



UNSUNG HERO OF OUR NAVY 

bomber! One of the toughest jobs of all! 

★ BUY MORE BONDS + 


^fg-gg s/s? /// /g S? g* BUILDS WRIGHT CYCLONE ENGINES 
Qy IMwt/l/ ItfCt/f TOR THE BOEING FLYING FORTRESS 
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Double-action drawing 

OPERATIONS ON MECHANICAL 
AND HYDRAULIC PRESSES 


LEFT: Both Hydraulic and Mechanical Double- Action Presses are used in this shop for drawing stainless steelware. RIGHT: A large Single- 
Crank Toggle Drawing Press recently installed in an aircraft plant to produce deep drawn stampings. 



THE MANY INSTALLATIONS of both types of press design in industry today 
attest to the fact that there is a definite place for both the mechanical and 
hydraulic principles for double-action drawing operations. 

The Toggle press operates at high fixed speeds with increasing pressure as 
the bottom of the stroke is reached, making it suitable for a wide variety of 
drawn work with heavy pressure available for first draws and bottom stamping, 
and lighter pressure for the long draws using the mid-stroke capacity of the 
press. The speed of production is the same independent of long or short draw. 

The Hydro-Dynamic Press has a uniform maximum pressure capacity through- 
out its stroke with a constant draw speed. Shorter draws can be made at an 
increased production rate as compared with long draws. This press is suitable 
for extremely long draws and for heavy work and can be obtained in speeds 
comparable to the mechanical press. 

Your nearest Bliss Sales Representative will be glad to assist you in selecting 
the proper press for your particular drawing problems. As a builder of both 
types of presses you can be certain of unbiased recommendations. 

E.W. BLISS COMPANY 

53rd Street and 2nd Avenue, Brooklyn 32, New York 

TOLEDO, OHIO • CLEVELAND, OHIO • SALEM, OHIO • HASTINGS, MICHIGAN • DETROIT, MICHIGAN 

CHICAGO, ILL. • ROCHESTER, N. Y. • NEW HAVEN, CONN. • PHILADELPHIA, PA. • BOSTON, MASS. 

E. W. BUSS COMPANY OF CANADA, LTD., TORONTO, ONTARIO, CANADA 
Agents: Moore Machinery Company, Los Angeles and San Francisco, California 
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Weather is "created"— duplicating that of any 
part of the globe and thousands of feet above 
it. Here, where temperatures can be brought 
below minus 90° F, reactions of crew and equip- 
ment can be accurately determined before they 
leave the home ground. 



Stratosphere brought to earth. In this chamber, 
pressure can be lowered to that at 65,000 feet .. . 
air made ten times thinner than at sea level! 
Here are developed AiResearch pressure and 
temperature controls for better aircraft per- 
formance and crew comfort at high altitudes. 


WITH VICTORY, the AiResearch "Stratolab” will return to peacetime projects. ..to 
developing air control equipment for swifter, safer, more economical transport... 
and to creating AiResearch "comfort-protection" for high altitude commercial flying. 
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SPOTTING JAPS 
IN THE 


l’p went the Kingfishers to serve 
i spotting planes for the carrier- 


O N May 11, 1943, an American 
Task Force landed on Attu in 
the Aleutians to drive out the in- 
vading Japs. Drive them out they did 
after prolonged and bitter action in 
which bullets and arctic weather 
took heavy toll. This epic action pro- 
vided one of the early instances of 
I he effective support of ground troops 
by carrier-based Naval planes. 

The heroic men of Attu will not 
forget the curse of Aleutian climate. 
Bitter cold. Dense fog. Snow and 
rain 250 days in the year. A pilot 
may take off in perfect weather yet 
10 minutes later may be unable to 
land because fog has blanketed his 
carrier or his landing field. 

The Japs used this natural phe- 


nomenon to clever advantage. They 
placed their men and guns right on 
the fog line. Result — they could see 
the attackers but the attackers could 
not see them. And the wily Japs 
would shift up and down the moun- 
tainous coasts, always keeping under 
of the fog. It’s pretty hard to 
kill a foe you can’t even sec. 

The Japs and the fogs weren’t the 
only foes around Attu. Sleet storms, 
sudden squalls, freezing clouds that 
load the wings of a bomber with a 
ton of ice in less than a minute. And 
the "williwaws” that can drop a 
plane 3000 feet in a few seconds. 

But tile Japs had to be routed from 
U. S. soil in a hurry . . . dead or 
alive, preferably dead. That called 
for bombing in weather as treachcr- 

The Navy knew the Kingfisher was 
the bird to turn the trick ... to spot 
targets and guide our bombing planes 
where they could drop their deadly 
eggs in the midst of the foe’s strong- 
holds. Because they are Edo Float- 
equipped, Kingfishers (OS2Us) are 
known as the planes with "sea-going 
legs” — because they are able to land 
on rough water and get off again. 


launched planes assigned to carry 
out bombing missions. Targets desig- 
nated by ground units were reported 
to flights of OS2Us based in the area 
and relayed through them to the 
bombing planes. Revetted positions 
and fox-holes of the enemy came 
under deadly and accurate strafing 
and bombing attack. A goodly num- 
ber of confirmed hits were reported 
on the designated target areas as well 
as many "probables”. 

There aren’t any Japs on Attu 
now. Edo-equipped Kingfishers could 
climb higher than the Rising Sun. 
And with the Kuriles only 650 miles 
away, the gallant crews of the scout 
planes with the "sea-going legs” can 
be counted upon tc 
point the way dircc 
to the heart of Japan. 


EDO AIRC.RA FT CORPORA TIO V 
402 SECOND STREET 
COLLECE POINT, L.I., N.Y. 


AVIATION, July, 1944 






New landing light 

LUCITE' 


Du Pont “Lucite” 
reduces weight and breakage, 
provides weather resistance and 
dimensional stability. 

Lens design boosts candlepower. 

TVTews of another demonstration of the many 
-*■ ' advantages of Du Pont "Lucite” methyl 
methacrylate resin comes with the armed 
forces’ release of the description of field 
lighting equipment in which this versatile 
plastic plays a major part. 

The armed forces wanted this equipment 
to have light weight and resistance to break- 
age. It was necessary at the same time to 
improve the optical accuracy while main- 
taining good dimensional stability and weather 


"Lucite” met all these requirements and 
made possible, in addition, a design which 
almost tripled candlepower from the same 
light sources. 

Do you have problems involving similar 
needs? "Lucite” may be the answer. Du Pont 
plastics technicians will lend you the help of 
their experience in solving plastics problems 
on war and development work. Address in- 
quiries to: E. I. du Pont de Nemours & Co. 
(Inc.) , Plastics Department, Arlington, N. J., 
or 5801 So. Broadway, Los Angeles 3, Cal- 
ifornia. In Canada: Canadian Industries, 
Ltd., Box 10, Montreal. 


DU PONT 
PLASTICS 


lenses molded of 


BEFORE AND AFTER the introduction of "Lucito” ... a marker 
lens, part of the field lighting equipment. This is an ellipsoidal Fresnel 
lens, providing concentrated high candlepower beam at certain 
angles. Old lens weighed 39 ounces; new "Lucite” lens weighs about 
3 ounces. High finish of mold surfaces makes the most of the high 
degree of light transmission of "Lucite.” Because of high wattage 
and temperature of bulb, Heat-Resistant "Lucite” is used for these 
lenses... is injection-molded from top center sprue. Molderof all the 
lenses illustrated on this page is Stimson A’G’A Plastics. 
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Thoroughly tested — and never have 
field tests of a new grinding wheel 
been more successful in a half cen- 
tury of Norton experience. 

Its use up to now has been restricted 
to critical war jobs, because of lim- 
ited production facilities. Now, it is 
available for general use. Ask the 
Norton abrasive engineer about 57 
Alundum, the latest of the Norton 
abrasives for grinding wheels. 


Outstandingly 
Successful for 
Many Jobs in 
These Fields: 


57 ALUNDUM ABRASIVE 


. . Another Norton Abrasive 
to Help You Meet Your 
Grinding Jobs More Exactly 




internal Grinding 


Co., W 


NORTON ABRASIVES 
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Everywhere around the world, wherever 

airplane&^are produced or serviced, - - (Axis 
eouhtrids excepted) you'll find them being 
produced or serviced better and faster with 
HALL Valve Seat Grinders and wet type Valve 
Refacers . . . And the engines of those planes 
are giving superior performance more hours 
between valve overhauls because of the finer 
precision and finish obtainable with HALL 
equipment... Write for complete information 
on the HALL grinding equipment to meet your 
particular production or service requirments 

THE HALL MANUFACTURING CO., Toledo 7, Ohio 
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Automatic control corrects voltage swings as 


well -as power-factor for Buffalo war plant 


A Buffalo war plant was faced with the problem of 
providing added system capacity with least possible 
modification of existing electrical equipment. It also 
had a problem of extremely poor voltage- regulation 
due to a recent changeover from 25 to 60-cycle power 
using, in some cases, the same transformers. 

Capacitors solved both problems. A total capacity 
of 3400 kv-a was installed, effectually correcting both 
conditions. It was found that during periods of light 
loads, excessive voltage rises would occur on some of 
the feeders. Westinghouse application engineers solved 
this problem by providing voltage-controlled auto- 
matic switching of the capacitors. When voltage is 
low, the capacitors are connected; when voltage rises, 
corrective effect is cut off. Voltage, as a result, 
minimum variation, regardless of 
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Mak/n' the Grade... 


WHEN, ON YOUR FIRST SOLO CROSS-COUNTRY FLIGHT, YOU HIT IT "ON THE NOSE!" 

Slclckrd from lilt by Cloyfon K«4*> 


It was exciting, sure. But the point was you'd gone a long wo" 
towards being the pilot you'd like to be . . . with skill you and 
your buddies could depend on! An engine, like o pilot, must 
be depended on, too. That's why every Lycoming part is tested 
thoroughly. All these precision-tested parts add up to an 
engine known for dependability — Lycoming! 

LYCOMING 

AIRCRAFT ENGINES 
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-BY ACCO ENGINEERS... 
PROVED — BY LABORATORY AND FIELD TEST... 

APPROVED 



■ FOR ARMY AND NAVY AIRCRAFT 

— — — THAT, IN SHORT, IS THE STORY OF 

TRU-LOC 

SWAGED TERMINALS AND FITTINGS 

Yes, these swaged terminals and fittings were 
originated and patented by American Chain & 
Cable Company, Inc. Moreover, developments 
and improvements keep pace with — even antici- 
pate— demands of advancing aircraft design. 

By devising new methods of manufacture — 
by constant experimentation and rigid testing 
procedure— ACCO maintains leadership in the 
making of these vital aircraft parts. 

There can be no compromise in the selection 
of aircraft terminals and fittings; they have to 
be right the first time. In specifying TRU-LOC, 
terminals and fittings, you have the plus assur- 
ance offered by the manufacturer with the 
greatest experience in this field. 

If your data file on TRU-LOC terminals and 
fittings is not up to date, write our Detroit office. 


6-235 GENERAL MOTORS BUILDING, DETROIT 2. MICHIGAN 
AMERICAN CHAIN & CABLE COMPANY, Inc., BRIDGEPORT, CONNECTICUT 



hulomotive.and Industrial Controls, TRU-LOC Aircraft Terminals, AMERICAN CABLE Wire Rope. 
Tire Chains. ACCO Malleable Castings, CAMPBELL Cutting Machines, FORD Hoists, Trolleys, 
ce Equipment, MARYLAND Bolts and Nuts, OWEN Springs, PAGE Fence, Shaped Wire, 
elves. READING Steel Castings. WRIGHT Hoists. Cranes ...III Business for Your Safety 
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They don’t write 
headlines about fittings 

★ There’s big news in the headlines these days . . . big news 
that millions of little things have helped to create. Things 
like the fuse for a bomb, the sight for a machine gun, the 
fittings for a plane. Things that, assembled and in the hands 
of our fighting men, are blasting forever the hopes of the 
Axis nations. 

Here at AFCO, the fact that we make some of the smallest 
parts for fighting aircraft has been an added inspiration to 
make these fittings even more precisely than called for by 
specifications. Here, workers set their goals not alone on the 
number of pieces produced, but on the quantity completed 
without rejects. Threads are channeled with perfection that 
would do justice to a diamond cutter. Holes are reamed with 
an exactness that challenges the micrometer. Inspection is 
a rite instead of a routine. Then, each part is individually 
paper capped so that every fitting may arrive at its dcstina- 
• lion in faultless condition. 

We never expect to see airplane parts make Page One in the 
war news. They don't write headlines about fillings. But, 
we do believe that aircraft fittings bearing the AFCO 
trade-inark arc good enough to help put 
the good news in bigger 



The Aircroft Fitting Company • 1400 East 30th Street . Cleveland 14, Ohio 
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S WEAT GLANDS are nature's temperature 
control. So accurate is nature's method 
that the body is held within a fraction of 
one degree variation, regardless of room 
or weather temperatures. 

Aircraft engines need temperature con- 
trol too. They must take off on short notice, 
in all kinds of weather, soar to the freezing 
cold of high altitudes and then dive thou- 
sands of feet with open throttles. No 
lubricating oil or engine cooling system 
could ever successfully cope with such 
conditions without the aid of sensitive 
temperature control instruments. 

Sylphon Aircraft Controls provide en- 
gines with mechanical sweat glands ... 
instruments responsive to the slightest 
temperature change. Simple, rugged and 
self-powered, they convert the tempera- 
ture changes themselves into controlled 
mechanical movement, to adjust the flow 
of engine coolant so that constant engine 
temperatures are always maintained. 

Write for Bulletin NA-822, 
which describes the latest de- 
velopments in Sylphon Aircraft i 
Controls. 
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* * T H E CHOICE FOR CRITICAL FLYING * 


★ 



From the days of "flying crates," Wolf's 
Head Oil has been a continuous favorite in aviation. 
By cooperating closely with aviation designers 
and engineers. Wolf's Head technicians have made 
valuable contributions to the progress of all flying 
. . . and Wolf's Head today is the choice of both 
fleet maintenance men and leading airplane en- 
gine makers — many of whom select Wolf's Head 


exclusively for their critical test and breaking-in runs. 

As tomorrow' s advanced engines come off the pro- 
duction lines. Wolf's Head will have anticipated their 
needs . . . will have ready for them the exact qualities 
they require in oil engineered from "the Finest of the 
Fine'' Pennsylvania crudes. 

Wolf's Head Oil Refining Company, Inc., Oil City, 
Penna., and New York 10, New York. 


WOLF’S HEAD 

100% PENNSYLVANIA 

AVIATION OIL 

P.G.C.O.A. Pwmlt No . 6 
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STRONG, 


RESISTANT, 


P LANE DESIGNERS wanted a higher 
strength aluminum alloy for increased 
performance. Aircraft shopmen wanted an 
aluminum alloy of good workability in order 
to reduce production time. Users of aircraft 
wanted an aluminum alloy with good corro- 
sion resistance, to withstand any atmosphere 
and climate. 

Reynolds' Metallurgists, reading these 
needs, created R-301. 

R-301 is a high-strength aluminum alloy core, 
integrally bonded with a corrosion-resistant, 
medium-strength aluminum alloy cladding. 
The core and cladding alloys respond to the 
same heat treatment — resulting in a final prod- 
uct possessing high strength. 

R-301 in the solution heat treated temper is 
stable and more workable than any other high- 
strength aluminum alloy in the corresponding 
temper— thereby eliminating costly post- 
forming heat treatment and consequent dis- 
tortion of aircraft parts. 

R-301 is being produced in three tempers, 
suitable for a wide range of applications. In- 
quiries are invited. Reynolds Metals Co., 
Aluminum and Parts Div., Louisville, Ky. 


( Upper right) Heavy, bending rolls, forming an 
armor hood for the pilot’s compartment. R-301 
can be cold-rolled to shape. 

( Lower right) R-301 drills and routs to sharp, 
accurate contour. The hard surface cladding re- 
duces the hazard of accidental scratching. 



REYNOLDS 

ALUMINUM 



A Pioneer in Making Air Serve the Aviation Industry 



AN J^XPERT IN 




Exhausting many objectionable by-products of daily operations from shop working areas 


• DeVilbiss not only pioneered in using air to proauce 
many operating advantages but also to remove many 
working handicaps— by sweeping the air clear of 
objectionable — and often hazardous — dust, fumes, odors 
and spray vapors in shop areas. 

Our exhaust engineering experience started more than 
30 years ago with the development of the first paint 
spray booth. That small, wood panel model led to a 
broad line of DeVilbiss Exhaust Equipment— from wall 
fans for small shop areas to huge waterwash booths 
that accommodate complete bombers. 

Besides, DeVilbiss air experience includes years of 
research and engineering effort in developing and 


producing equipment for compressing, cleaning, regu- 
lating, conveying and using air. 

This DeVilbiss Equipment has a long record of fast, 
efficient and economical performance in aircraft work— 
for touchup painting, applying insignia, caulking seams, 
wing doping, clearing fuel lines, greasing engine cylin- 
ders, cleaning engine parts and supplying air for tools. 
In 56 years, DeVilbiss has accumulated a vast reser- 
voir of knowledge on how air can serve you best. A 
DeVilbiss engineer will gladly apply it to youroperations. 


THE DEVILBISS COMPANY, Toledo 



DeVilbiss 


SPRAY EQUIPMENT • EXHAUST SYSTEMS • AIR COMPRESSORS • HOSE & CONNECTIONS 
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FIGHTERS AND BOMBERS MUST HAVE GUNS 

• The world’s best fighters and bombers — Flying Fort- 
resses, Lightnings, Mustangs, Wildcats, Thunderbolts, to 
name only some . . . keep their guns blazing in sub-zero 
altitudes with H. & A. Electric Contact Heat Units . . . 
almost universally specified by the U. S. Army and Navy 
as standard aircraft armament equipment. 

Made in every conceivable shape, size and contour to 
fit pipes, valves, cylinders and containers to maintain 
exact temperatures of free-flow- 
ing or viscous liquids, H. & A. # Aik m w ^ ^ 
heater units are now being adapt- «• » *• 

ed to numerous industrial uses. 
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AMERICA’S FIGHTING PLANES 



AVIATH 





new group of products derived from silicon. For the first time, successful commercial pro- 
duction of such products has been attained. It has been reached by uniting, in Dow 
Coming Corporation, the technological resources of two great organizations -The Dow 
Chemical Company and Coming Glass Works. 

Dow Corning Silicones are now available to industry in the forms of resins, fluids, and 
greases. Many other products are under development for high temperature or low tem- 
perature use. Detailed information and technical assistance are available on request. 


first 


jjr ,e ci " G0-! 


• Dow Corning Insulating Resins— 

Heat curing, high temperature stable insulating varnish for use with Fiberglas, 
mica and asbestos insulating materials to make possible higher operating temperatures 
for electrical equipment. 

• Dow Corning Fluids— 

*“ ert 1 j quids ' viscosity little affected by temperature changes; excellent 

dielectrics; chemically resistant, high temperature stable, operate down to very low 
temperatures. 

• Dow Corning Greases— 

Plug cock grease for lubricating industrial plug cocks and valves— Stopcock 
grease for glass, ceramic and plastic fittings. 



CORNING 

■ ox 


CORPORATION 
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D. MICHIOAM 





Cherry visual aids, manuals and handbooks 
tell nearly everything there is to know about 
these remarkable blind rivets. 

For faster, better blind riveting refer to the 
Cherry Rivet Chart. It should have a promi- 
nent place on the wall of every aircraft 
manufacturing plant and service department. 
To learn the what, how, which and why of 


blind riveting listen to a Cherry Rivet “Pointer" 
Talk — 'mighty instructive to beginners and 
old timers alike. 

And remember Cherry Rivets are true blind 
rivets — work from one side of the job only. 
They are headed up with a pull instead of a 
pound and so they are efficient fasteners for 
plastics and soft, pliable or brittle materials 
of all sorts, also for all blind riveting in metal. 


Get this manual into the hands of every riv- 
eter in your shop. It is distributed to every 
Cherry Rivet "Pointer” Talk audience and 
may be had by others on request. Address 
Department A-110, Cherry Rivet Company, 
231 Winston St., Lcs Angeles 13, California. 


Gllil-u Laiui- 


LOS ANGELES, CALIFORNI 


AVIATION, July, 1944 



Channel crossing time... 

It's 21 miles from the white cliffs of Dover 
to the beach at Calais. Yet jet propelled 
fighter planes of types currently under de- 
velopment for the United Nations, can 
cover that distance in about 2 V4 minutes flat. 
For jet propelled planes are capable of 
speeds in excess oj 5 00 miles per hour — 
more than Vi as fast as a machine gun bullet. 
In addition to its great speed in level flight 


2>/z minutes flat! 

and its excellent performance in -rate of 
climb, the jet propelled plane possesses 
other advantages which its further devel- 
opment may be expected to demonstrate. 
At McDonnell— after Victory— we expect 
to further the progress of jet propelled 
aircraft through comprehensive research 
and development work. Right now, our all- 
important job is making planes, parts and 
plastics for war . . . and a quicker Victory. 


MCDONNELL /fi/Lc/uzfit Gyi/wtaZum. 

ofr planes • parts • plastics - saint louis -Memphis . 
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NEEDLE 


BEARINGS 

Ingersoll-Rand Close-Quarter Drills are exceptionally powerful 
machines, in which all rotating parts are supported by anti- 
friction bearings. Among these, an important part of the load 
is borne by RBC precision Needle Bearings. 

The "Multi-Vane" Close-Quarter Drill shown here is equipped 
with RBC 20th CENTURY Bearings, designed as a self- 
contained unit, incorporating a full complement of small 
diameter rollers in a hardened and ground outer race. This 
application makes use of a solid hardened and ground inner race. 
Much of the reputation for low maintenance cost enjoyed by 
these "Multi-Vane" Drills is due to these precision anti-friction 
bearings designed for minimum overall dimensions and maxi-, 
mum carrying capacity. 

Showing Location of RBC 20th 
CENTURY Bearings in " Multi- 
Vane " Close-Quarter Drill 


Even though they are out of sight, the RBC 20th 
CENTURY Needle Bearings located at strategic points 
within this "Multi-Vane” flue rolling machine are doing a 
most important job, insuring smooth and continuous opera- 
tion of rotating parts. Actual use demonstrates that these 
bearings may be operated advantageously at high speed 
ranges. Perhaps YOUR equipment would benefit through 
use of RBC BEARINGS. Our engineers are ready 
to assist you. 


ROLLER BEARING CO. of AMERICA 

TRENTON .... NEW JERSEY 



ff/yAu/ays of fAe SA/es 


People will fly! 

And a lot of fast express will take to the air tomorrow. 

To guide this vast new air traffic safely from ground to 
ground will require new conceptions of instrument land- 
ing, ranging and marking equipment. 

Federal has had long experience in making aerial navigation 
equipment. Now, at the great Federal laboratories, still 
newer and better means of three dimensional traffic control 
are being developed and perfected. 

Here is the logical place to start your plans for tomorrow — 
one design-and-manufacturing organization ready to plan 
ahead with you. Get acquainted with Federal now! 



Federal Telephone and Radia Corporation 



Increase production 
with the right cutting oil! 


Nowadays, with time the essential 
factorin production, cutting speeds 
have been increased to keep step 
with the tremendous demands of 
wartime manufacturing. Higher 
speeds mean greater vibration and 
heating and a new emphasis has 



been placed on cutting oils that 
will prevent welding and seizure 
of chip and tool. 


Recognizing these war demands, 
Union Oil Company has placed on 
the market an improved line of 
cutting oils, designed to meet every 
need of the machining world. 


Whether you turn the softest mag- 
nesium or ream the toughest steels, 
there is a Union Cutting Oil which 
will help speed up your production. 
Their high film strength and ex- 
treme pressure characteristics per- 
mit faster cutting speeds and give 
longer tool life. 

Union Cutting Oils are noncorro- 
sive and completely sterile. They 
maintain excellent wetting condi- 
tions with good penetrating prop- 
erties, allowing a cooler job and 
better surface finishing. 



If you want cutting oils that are 
designed to do the toughest war 


job— and if you like to buy from a 
single source— phone a Union Oil 
Resident Manager in any of the 
five Western states, or write Union 
Oil Company, 617 W. 7th Street, 
Los Angeles 14, California. 



Union Oil Company— maker of 492 
quality products— is the largest in- 
dependent oil companyin theWest. 

UNION 

CUTTING OILS 



UNION OIL 

Success-Tested Product 
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JONES & LAMSON 

MACHINE COMPANY 


(tJ hat’s right . . . take a hair, magnify 
it 62.5 times . . . result — a husky rod. This 
is just what Jones & Lamson Optical Com- 
parators do to those tiny dimensions that are 
difficult, or even impossible, to measure by 
any other means. 

If you are a manufacturer of parts that must 
be right — to a hair — it will pay to investi- 
gate Jones & Lamson Comparators. These ma- 
chines are designed for use in the shop (they 
don’t have to be babied), and they can be used as 
easily as a mechanic’s scale. 

Jones & Lamson inspection engineers are at your 
service to study your particular measurement and 
inspection problems. Call on them today! 
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NOW! A PROVEN 


Made Even Better! 



Entirely independent of the engine. South Wind model 
906-A-l is ram-air operated with rated output of 50,000 Btu/hr. 
It is 7 inches in diameter and 17£ inches long— with weight of 
approximately 17 pounds, including filter and valves. 



Designed especially for fan operation, the South Wind Model 
906-E weighs only 15 pounds, less fan. With the fan shown, 
weighing 7 pounds, the heat output is approximately 
45,000 Btu/hr. 
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SOUTH WIND HEATER 

Simpler! Surer! Hotter! 


already a record-holder for dependability and 
A long life, Stewart -Warner's never-ending de- 
velopment work has made this remarkably compact, 
light-weight South Wind model 906 an even finer 
unit than before. 

In life tests— still uncompleted— two of these 
South Winds have already passed the 1900 -hour 
mark in excellent operating condition. 

In the improved version . . . 906-A-l . . . the 
shut-o£F and restriction valves and filter are com- 
bined into a single, simpler unit, eliminating nu- 
merous fittings and connections and greatly reduc- 
ing the chance of foreign matter getting into the 
system. In addition, the new valves have synthetic 
rubber instead of metal seats, making them rela- 
tively immune to leakage due to foreign material 
lodging on the seats. All terminals are now enclosed. 

Starting characteristics have been further im- 
proved. In tests at —70° F., the heaters started con- 
sistently at 29,000 feet with 87-octane gasoline, and 
at 30,000 to 31,000 feet with 91 -octane fuel. 

Although rated at 50,000 Btu/hr. output, sub- 
stantially greater output is possible under certain 
conditions. When total inlet air pressure of 10 inches 
of water is available, output of 80,000 Btu/hr. has 
been attained with no increase of maximum metal 
temperatures above those at normal rated output. 




SetitA M/hu/ -f-feeCt&M 


HEATER DIVISION, STEWART-WARNER CORPORATION. CHICAGO 

West Coast Office: Stewart -Warner Aircraft Heater Engineering 
1273 Westwood Blvd., West Los Angeles, California 
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A Report to the Owners of 

MORE THAN 

42,665,000* Vehicles 

EQUIPPED WITH 

STANDARD TIRE VALVES 


Six'llsrSSS EE sHSs 

lire underrated 6 lbs. loses up to 30 % dustry. One size valve cap and valve core " witha Standard Air-tight ValveCap . . . 

rsKSHSS EES'SSlEri 

w*th°mimons^0®to "Tyea^ToW^lve See that every tire valve is air-tight. Kin- ^^"v^ve^Cap “i's* 1 on every I'alve. 
tM^-wenmore WMr'aIr eL- bUt ° ne rsland^rdVaK^Cap^’s on every tire get a^.iighrsXaderCapf. 115 8C ' a ' r 
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Delivering high priority 
passengers and war cargo 
half way across the world 
so fast that the military 
affectionately dubbed it 
the “Cannonball Express,” 
Douglas C-54 Transports 
connect Florida and India. 
Operated by the Army’s 


Air Transport Command, 
the “Cannonball” has flown 
more than 14,500,000 miles 
and made better than 2,800 
South Atlantic crossings. 

Thus war wings are blazing 
airtrails for your world- 
wide travels after Victory! 
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CHARACTERISTICS OF 
ALL MARMAN CLAMPS 

( } CIRCUMFERENTIAL 

/ .OADING 






Yield: 400 


PRODUCTS CO. Inc 


Marman Aluminum Alloy Clamps save 
weight ... in many instances more than 
50% compared with steel clamps of equiv- 
alent strength. The patented Marman de- 
sign requires no severe forming, and clamp- 
ing action develops no stress concentrations 
anywhere in the clamp assembly. These 
clamps are particularly suited for Aircraft 
ventilation, carburetor intake, supercharger, 
intercooler and similar installations where 
medium or large sizes are required. 
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Design of Needle Bearings 
Eliminates Stress Concentrations 





■ 1 ® 

LOAD ZONE 

TYPE tecs TYPEFDT TYPBBC 




numbs, of the needle roller* which ora with- 

layout and design of hundreds of dif- 
ferent applications will enable our engi- 
neers to give practical assistance in 
meeting your design requirements. 

ROLLERS PROVIDES MANY LINEAR 

— 


D OVER LARGER AREA 


ition of sc 


Elim 

one of the outstanding features of all 
Totrington Needle Bearings which 
stems from their basic design principle 
— the use of a full complement of small 
diameter needle rollers. 

In operation, this means that the 
load on the Needle Bearing is widely 
distributed over a comparatively large 
number of rollers, and each in turn 
provides "line" contact with inner and 
outer race. As illustrated in the accom- 
panying diagram, a large number of 
needle rollers are always within the 
"load zone" as the rollers revolve 
around the shaft. Thus the load is 
evenly distributed and the full capacity* 
of the bearing may be utilized without 
fear of concentration of stresses at any 
given point or on any single component 
of the bearing. As long as the design 
load is within the rated capacity of the 
bearing, the dangers of rapid or uneven 
wear, of stress fatigue, or of brinelling 
bearing parts are virtually eliminated. 

This feature, coupled with the effi- 
cient lubrication of rollers, made pos- 
sible by the design of the outer raceway 
which serves to hold the lubricant within 


the bearing, insures 
operation and long service life. 

For All Design Requirements 

From the several types of Torrington 
Needle Bearings available, the design 
engineer may select the one best suited 
to the requirements of a particular ap- 
plication. Load, speed, service condi- 
tions, design limitations and cosc 
considerations can be met with full 
confidence that the right Torrington 
Needle Bearing, properly installed, will 
provide long bearing life and freedom 
from service attention. Let our engi- 
neering department work with you in 
selecting the correct type Needle Bear- 
ing for your application. Experience in 


sizes of Totrington Needle Bearings 
together with a more complete descrip- 
tion of the advantages of these com- 
pact, anti-friction units, will be found 
in our Catalog No. JO-A available on 
request. Send for your copy. 

* Utilization of full or theoretical capacity of 
Needle Bearings is dependent upon proper 
shaft hardness , correct installation and other 
factors. See Torrington Needle Bearing 
Catalog for more complete information. 



TORRINGTON 

NEEDLE BEARINGS 
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The war won’t wait for sunny weather or 
dry landing strips. Every plane surface 
must be highly weather-proof. That’s why 
many of the most famous allied fighters 
and bombers are protected with Berryloid 


Aircraft Finishes. In thirty years there 
have been no finer finishes made — none 
so durable, none so weather-resistant. 
Peacetime manufacturers will likewise 
benefit by this dependable quality. 


BERRYLOID 

AIRCRAFT FINISHES 





American aircraft have it and are demonstrating that fact on a day 
after day, round the clock schedule because small aircraft parts as 
well as large are built on a top quality basis. 

Flex-O-Tube hose assemblies, with which the Pan-American 
Atlantic Clipper is equipped, are a typical example of this. 

Each of these Flex-O-Tubes is engineered, manufactured 
and tested for a specific application. They are 
tant small parts. 

The same Flex-O-Tube quality needed on long 
range airliners is one of the reasons for the INTESTINAL 
FORTITUDE of our fighting aircraft around the globe. 


Flex-O-Tkibe 
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Here is a valuable new addition lo the library 
of all who are concerned with the purchase or 
use of Taps, Dies, Gages, and other small tools. 
The pages of Greenfield’s new Catalog No. 44 
include complete and up-to-date listings of 
sizes and styles, plus a wealth Of technical 
data that will 'help the engineering and pro- 
duction staffs of every metal- 
working industry as they work 
on war and post-war products. 



The new catalog has been most carefully in- 
dexed and arranged for quick reference. Copies 
are available from your local "Greenfield” 
Distributor. 
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S KILL and nerve are impnrtanl in combat 
— but they’re not enough without good 
equipment. A defective wing strut can defeat 
the bravest pilot. And a little thing like an 
electrical contact can mean the difference 
between life and death. 

Knowing this, an aircraft company, about to 
get rolling on a new type of medium bomber, 
called for the finest contacts that could he 
made for the job. The contacts were needed 
for a power-driven gun turret, and so they 
turned to Mallory. 

Fortunately, the Mallory policy of continu- 
ous development had already produced the 
needed material, Elkonite* G-12, as well as 
a superior manufacturing process to give these 


contacts added life. They had demonstrated 
consistently a very low contact resistance, 
and sufficient hardness to wear very slowly. 
Installed in the relay circuit, Elkonite G-12 
passed all short circuit tests — demonstrating, 
in addition, a remarkably low voltage drop 
over a long period of operation, avoiding 
dangerous temperature rise of the contact 
mechanism and permitting it to run cool 
and safely under the most severe conditions. 


This experience, far from unusual, is an- 
other illustration of Mallory foresight com- 
bined with technique. How about sharing 
Mallory "Know how” with you ? How about 
doing it now — while designs are still in the 
blue print stage? 



P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 



ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
NON FERROUS ALLOYS, POWDERED METAL PARTS 
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For thrust-load fixing, and shaft and 
housing applications, Waldes Truarc 
provides distinct advantages over nuts 
and bolts or wedges and washers . . . 
it reduces dimension and weight . . . 
saves material . . . cuts manufactur- 
ing time . . . simplifies assembly and 
dis-assembly. 

On request, we will gladly furnish 
samples and full data for your tests. 


Waldes Truarc presents 
a significant advance in retaining rings. 

It spreads or contracts without dis- 
tortion; always retaining its perfectly 
fitting circular contour. 


WALDES KOH • I • NOOR • INC. * LONG ISLAND CITY, N. Y. 

Canadian Representatives: PItEM O PROGRESSIVE A E.\G1.\EEM>G CO., LTD., 72-74 Stafford St., Toronto 
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TRAINING HELPS 

South Bend training helps — books, sound films, 
wall charts, and booklets on the care and op- 
eration of engine lathes and toolroom lathes — 
are available for facilitating the training of new 
lathe operators. Write for a copy of Bulletin 21-C. 


SOUTH BEND LATHES have long been 
popular for precision manufacturing operations 
and fine tool work in the aircraft industry. To- 
day, in the greatest plane production schedule 
in history, these modem lathes are more than 
keeping their traditions for dependable preci- 
sion and exacting tolerances. Providing lathes 
to most of the aircraft industry is one of our 
many important war assignments. 


W0~ 

_ I B -Sou™ 

\ iSSU LATHE SUILDE 


Bend 


Lathe 


Works 
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A certain type of Westinghouse Electronic 
Tube was urgently needed in England. Every 
night, as the last lot came off the test rack 
at our Bloomfield Plant, we had a cab wait- 
ing, ready to rush it to the airport for bomber 
ferry across the Atlantic. Today, things are 
different. Engineering ingenuity and a vast 
program of plant expansion have multiplied 
Westinghouse Electronic Tube production 
30 times. We’ve trained 28 new workers for 


each one formerly employed, expanded floor 
space 20 times. And now we’re not only 
meeting time and quality musts on all Gov- 
ernment contracts — we’re also continuing 
to supply the heavy demands of war indus- 
try. Your nearest Westinghouse Office or 
Distributor will be glad to receive your in- 
quiries for Westinghouse Tubes. Westing- 
house Electric & Manufacturing Company, 
Bloomfield, N. J. 




WL-651/65A 

WI..652/6S- 

WL45V65B 





Quality Controlled ELECTRONIC TUBES 


AVIATION, July, 1944 





INTERIOR 0 


VELO 


are practical! 
is virtually zero 


Thousands of plane, bu 
cab seats upholstered in color 
have now been in use for nei 
with not one sign 
as fresh and new looking 
were installed. 


That’s because Velon is 
structible, and easy to keep clean. 

100% non-absorbent, it can be 
and fresh as new in a few seconds, 
or cleaning fluid. Velon is stainless, 
inflammable, highly resistant to grease, 
alkalis and solvents. It never cracks, 
loses its original shape. 

No wonder "Interior of Velon” will be a 
feature of postwar transportation! Then 
Velon will be available in upholstery fabrics, 
in draperies, window shades and screens, wall 
coverings, panelings. Every color and com- 
bination will be practical — because even the 
most delicate shades will last forever. 

Watch for Velon's release for civilian use. 
It will mean a new high in eye-appeal— a new 
low in maintenance cost. 

P.S. For completely modem seating, make 
the cushioning FOAMEX. 


I 


ANOTHER CONTRIBUTION TO 

A BETTER WAY OF LIFE by 




Tire$fon* 
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unleash death and destruction on the enemy below. 
Only a little light— this E. A. Tail Light — but on its 
split-second signal hangs the success of the bomb- 
ing mission. 

With skilled craftsmanship, developed through 
years of service to industry, and refined by the in- 


neer and build many kinds of highly precisioned 
equipment for aircraft. 

After victory, lessons culled from the cauldron 
of battle, translated into new, finer products for 
peace, will advance E. A. Laboratories’ leadership 
in the many industries it serves. 
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SIOUX 


AIRCRAFT 


WET VALVE 1 , SEAT GRINDING MACHINE 
for INLINE and RADIAL Motors 
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HOW WE DETECT STEEL FLAWS 
IN ARMATURE SHAFTS . . . 

for Precision-Built Aircraft Motors 



Specifications for many types of aircraft motors require exacting 
tests of raw materials, and at every stage of production. Magnaflux 
testing of the steel in armature shafts is one of these requirements. 
The shaft is first magnetized and then sprayed with a special mixture 
of iron powder and oil. The shape of any surface flaw is plainly 
indicated by the pattern of the iron powder which adheres to the 
shaft directly over the imperfection. 


EMERSON -ELECTRIC AIRCRAFT 


Rigorous inspection operations of this type have had much to do 
with the success of Emerson-Electric Aircraft Motors in meeting 
specifications and the severe service requirements on combat aircraft. 


THE EMERSON ELECTRIC MANUFACTURING CO., ST. LOUIS 3, MO. 


EMERSON ELECTRIC 


MOTORS • FANS 


APPLIANCES 
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The CONE AUTOMATIC MACHINE COMPANY 

sees many 

E GOOD THINGS AHEAD 


It is reported that: 

The world’s most powerful elec- 
tric motor has recently been com- 
pleted. Developing 7,000 horse- 
power at only 25 r.p.m., it is said to 
be capable of lifting an entire four 
stack destroyer at the rate of 200 
feet per minute. 

grl ready wilh CONE for tomorrow 

A new resin dip for small metal 
parts feels like rubber, protects the 
part, strips easily by hand and may 
be re-used. 


rt ready wll 


i C II N E I 


A new invention consists of a 
panel that hangs over a bed and is a 
source of radiant energy. Properly 
adjusted to the sleeper’s metabolism 
and length of slumber, it is expected 
to give him the equivalent of a full 
night’s sleep in as little as two hours. 

fiel ready wilh CONE [or lomorrow 

The rare metal, indium, is being 
used as a tarnish-proof plating for 
gold and silver and is being used as 
an alloy in bearing metal and solder. 


A new chemical does most of the 
work of the dangerous hydrofluoric 
acid without danger to the human 

t't ready will. CONE Tor tomorrow 

The new plastic-coated fabrics 
will be water-proof and abrasion- 
resistant and may be flexed for. a 
long time before cracking. They 
will be useful materials for baby 
carriages, auto tops, furniture, bus 
seats, shoe tips, raincoats, luggage, 
shewer curtains and handbags. 

KOI rrady wllli CONE for lomorrow 

Even the high-pressure cylinders 
used to hold compressed gases are 
now being made by stamping and 
drawing. 


A colored surface .0001 inch thick, 
applied to the surfaces of gages docs 
not affect their accuracy, but warns 
of wear by a change in color. 


A national producer’s council 
hopes to reduce the cast of home 
building by 20% by promoting more 
modern building codes and labor 
regulations. 

The by-products of sawdust have 
become so valuable that some saw- 
mills are using coal for fuel. 


A prominent scientist states that 
it may take twenty years to utilize 
fully the scientific discoveries made 
since Pearl Harbor. 

«el ready will, CONE for tomorrow 

A synthetic shellac made from 
com is expected to permanently re- 
place the natural product which is 
made from the secretions of an in- 
sect found in India. 


A large manufacturer of farm 
machineiy proposes to enter the 
peace-time farm market with a line 
of refrigerators and cold storage 
lockers. 


A new low-temperature grease 
permits aerial cameras to operate at. 
temperatures as low as 100 degrees 
below zero. 


A French automobile manufac- 
turer expects to make a small, eco- 
nomical car for the American post- 
war market. 

ftel ready wilh RONE fnr tomorrow 

A maker of paper parachutes, for 
dropping supplies to troops, expects 
to continue their manufacture after 
the war for use in the air delivery of 
mail and light-weight express. 

*" roody wilh RONE r„r lomorrow 

The world’s shortest firing range, 
only twenty-two feet long, dupli- 
cates the air pressure and tempera- 
ture of the stratosphere. 



Here is performance 
that is definitely 

Ahead 


1 his part calls for extreme accuracy and 
yet requires wide forming cuts on a variety of diam- 
eters. In one position an attachment taps an inside 
thread 5/16"-18 while, at the same time, a die cuts 
an outside thread 5/8"- 
27. Produced on the 6 
Spindle Conomatic at 
the rate of 12.5 seconds 
per part. 


CONE 



AUTOMATIR MARHINE fid., 1NR. A WINDSOR. VERMONT. U.S. A. 
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RiGHT ON THE 


BUTTON t 

Y OU'RE RIGHT when you buy the socket wrench with the but- 
ton — and only Blackhawk Wrenches have it. 

Only Blackhawk gives you "Thumb-Release Lock-On” — and the 
"button” on the socket is the earmark of this important feature. 
A spring-backed plunger on the drive pushes into a sidewall hole 
in the socket — assuring a positive lock. Hell and high water can’t 
make the Blackhawk Socket Wrench combination fall apart. 


BUT — press the Thumb-Release Button (which floats neatly in that 
socket sidewall hole) — and your wrench assembly pulls apart with 
magical ease! 

Insist on the Blackbaivk Button for Speed with Safety 

The Blackhawk Socket is never left on the nut when you pull away from your 
work. No fishing in tight spots for fallen sockets. You work faster and more 
safely with dependable world-famous Blackhawk Socket Wrenches! 

These slim, trim, sturdy wrenches are the pride of top mechanics everywhere. 
You, too, will be the "King of the Shop” when you own Blackhawk Wrenches. 



BLACKHAWK 


BLACKHAWK MFG. CO. 
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SHEFFIELD 


DIAL INDICATOR 
SNAP GAGE 


1 Gage may be used with dial either 
at the bottom or the fop, whichever 
is more convenient. 

2 Dial is adjustable radially and can 
be swung through 360° to facilitate 
reading. 

3 Scale has a range of .005"— each 
graduation .0001". 

4 Movable anvil is spring urged for con- 
stant gaging pressure, but spring has 
no effect on indicator. Special spring 
pressures available. 

5 Movable anvil bearing is long enough 
to preserve alignment with the fixed 

6 Fixed anvil is adjustable to a maxi- 

7 Adjustable backstop has a cylindrical 
face for accurate line contact. 

8 Comfortable handle with plastic grip 
to insulate gage from heat of in- 
spector's hand. 



FOR INSPECTION AND 
CLASSIFICATION 



THE SHEFFIELD CORPORATION 

MACHINE T001S • CAGES • MEASURING INSTRUMENTS • CONTRACT SERVICES 
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Dry run Susie 


Around the big training hangar at Lockheed’s 
Service School they call it "Dry Run Susie”— an 
accurate replica of the P-38 cockpit, with instru- 
ments, gauges and controls all in their proper 
places. A working textbook to show military 
student mechanics the operating and mainte- 
nance characteristics of America’s most versa- 
tile fighting plane. 

Cockpit Without Wings 

This cockpit without wings never leaves the 
ground, but in its operation it exemplifies the 
kind of practical training taught by Lockheed in- 
structors at the factory school. Each future 


ground crew man spends time in the pilot’s seat 
learning the instruments of flight. This is but 
part of the fundamental training he gets. When 
this 30-day postgraduate course is completed he 
is an expert P-38 mechanic -ready to follow 
warplanes into action, wherever they may fight. 

A Place in the Future 

Lockheed will produce military planes and train 
the men to maintain them as long as there is a 
need. Victory must be won before the "air age” 
of peace can begin. But when it comes, Lockheed 
will be part of it-building planes, getting them 
ready to fly and keeping them ready to fly. 


ictJzftectl 
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What’s lip, Mays! 



HriNEMANN 

is planning 
a new 

AIRCRAFT 

BREAKER 



We are developing 
a small, single pole 

MAGNETIC AIRCRAFT 
CIRCUIT BREAKER 
for 400 cycle service 
ARE YOU INTERESTED? 

If so, just clip the coupon 
shown here and mail it to 

HEINEMANN CIRCUIT BREAKER CO. 

Subsidiary of Heinemann Electric Co. 

Estab. 1888 

115 PLUM STREET TRENTON, N. J. 
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New trainees learn to spot faulty welding pro- 
cedures faster. . .“old hands” can increase their 
efficiency . . . with the help of this new 24-page 
book. By stressing accurate visual inspection, 
it helps boost both weld quality and quantity. 

Each of the 14 most common welding 
troubles is illustrated with a typical “good” 
and “bad” example; causes are analyzed; and 
specific suggestions for cure are outlined. 

The book is pocket-size — ideal for plant 
distribution. Welders can take it home' to read 
or keep it handy on the job. 


It’s a helpful trouble shooter for problems 
like splatter, corrosion, undercutting and 
brittle joints. Order a copy of this booklet for 
each of your welders today. 

This same information is also made avail- 
able by Westinghouse in chart form for 
wall mounting. Write for free copies of 
booklet B-3326 and chart DC-250 on your 
company letterhead. Please state exact 
quantities required. Westinghouse Electric 
& Manufacturing Company, Blast Pitts- 
burgh, Pa., Dept. 7-N. j-90497-3 



ouse 


AIRCRAFT WELDING EQUIPMENT 
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REPLACE "SLOW-DOWNERS" 
with S\fl&frOM 


On any operation an inefficient or poorly 
adapted tool is a time killing “slow-downer" 
— a wasteful drag on the speed and skill of 
even the best mechanic. Snap-on tools help 
speed up the toughest jobs in production, 
assembly and maintenance ... in hundreds 
of foremost plants they are “standard equip- 
ment”, the choice of better mechanics through- 
out industry. Snap-on direct-to-user tool ser- 
vice is available through 37 factory branches 
located in key production centers throughout 
the United States and Canada. 

SNAP-ON TOOLS CORPORATION 

8020-G 28th Avenue Kenosha, Wisconsin 
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The Corsair 
facturers to ui 
for the war ef 
than the ener 


7 uk> uaqd 


CHICAGO 

' Engineering Representatives in Principal Cities 


Piloting Corsairs, two Marine fliers — Lieut. Kenneth A. 
Walsh and Capt. Donald N. Aldrich — have each 
brought down twenty Japanese planes. In addressing 
production workers at Goodyear Aircraft, Walsh said: 
"Give us enough Corsairs, and we'll drive the Japan- 
ese back to Tokyo — the Jap Zero is highly maneuver- 
able, but fragile. The Corsair, on the other hand, is 
tough. Words cannot express how much the sturdiness, 
strength and fine workmanship of a Corsair mean to 
you when you have a Jap on your tail. They are built to 
get you back s< 

s the ability of American manu- 
e the building of anything needed 
and come up with something better 
i can turn out. Prominent among the 
factors ©^superiority in American planes is the rugged- 
s provided by the broader use of tough drop forg- 
ings for the parts which must withstand the terrific 
stresses of flight and combat. 

Super-tough drop forgings in endless volume — for 
the Corsair and many other history-making planes — 
are being delivered on time by our large modern plant, 
which is devoted to the mass production of airframe 
and landing gear drop forgings exclusively. 


' I A T I 


S', July, 1941 
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HOW TO SOLVE 




The First All-Purpose 
Grease for 
Plain Bearings! 


COMBINES BEST FEATURES OF BOTH LIME AND SODA BASE GREASES... 
NEW, UNIQUE, PATENTED PRODUCT 



H ERE’S THE ALL-PURPOSE 
GREASE you’ve been looking 
for, if you're operating a plant 
where it's to your advantage to use 
just one grease. 

This great Socony-Vacuum de- 
velopment meets the needs of all 
plain bearing lubrication as indi- 
cated above. It's also suitable for 
numerous ball and roller bearing 
applications. 


The reason: Gargoyle Grease 
Sovarex combines the advantages 
of both lime and soda -base greases. 
It is resistant to both water and 
heat and stands up under boiling 
water. It also resists dilute alkali 
and acid solutions. It sticks on the 
job when other greases fail. 

See your Socony-Vacuum repre- 
sentative for details on Gargoyle 
Grease Sovarex. 


SOCONY-VACUUM OIL CO., INC. 
N.Y. Div. . White Star Div. . Lubrit. 
Div. . White Eagle Div. • Wadhams : 


Standard Oi 


WHIRS PLANTS 
BENEFIT BY USING 
ONE GREASE I 



GARGOYLE GREASE SOVAftEX 









Represents World’s Largest 
Catalytic Cracking Program... 19 Huge 
Socony-Vacuum Refining Units Produce 
Finest Aviation Gasoline 

“TVriNETY-MILUON-DOLLAR BABY" is right! "Flying 
i i Horsepower” is a ninety-million-dollar investment in 
Victory and America’s future. 

Socony-Vacuum has already spent this vast sum on new 
refining facilities and equipment to produce base stock for 
the new super aviation fuels. 

Nineteen big Catalytic Cracking refining units, strategi- 
cally scattered across the country, are "on stream” now, 
turning out “Flying Horsepower” in volume. Others are 
scheduled to start producing soon. 

This represents the greatest Catalytic Cracking Program 
in the world. It's the result of 11 years’ research in this 
field and multiple new developments, such as a magic 
bead catalyst. 

Now every drop of “Flying Horsepower” is consigned 
to military needs — to boost the speeds, maneuverability, 
pay-loads and range of U. S. warplanes. But when Victory 
is won, this same great fuel power will be available for 
commercial and private planes. 

After Victory, look for "Flying Horsepower” in Mobilgas. 
SOCONY-VACUUM OIL COMPANY, INC. 

26 Broadway, N.Y. C., and Affiliates: Magnolia Petroleum Co., 
General Petroleum Corporation of California 
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FOR 

AMERICAN 

WARPLANES 

TODAY... 


It’s adding speed and maneu- 



FOR 

COMMERCIAL 

FLYING 

TOMORROW- 

After Victory, this extra fuel 
power will be translated into 

will open up new possibilities for 
designers, help pave the way 
to speedier air transports and 
freighters carrying heavier pay- 
loads on longer flights. 


FACTS ABOUT MOBILGREASE AERO EP LO-HI 


New Extreme Pressure 
Grease Stands Up 


From -70° F. 

H ERE is a new aviation grease to meet 
today's exacting demands. It is an ex- 
treme pressure grease— designed to protect 
aircraft gears and other mechanisms from 
the high unit loads now employed. In ad- 
dition, this grease remains a dependable lu- 
bricant under extreme temperature change 
— from 70° F. below zero to plus 250° F. 
Thus, it assures you ease of starting at sub- 
zero temperatures and continued Correct 
Lubrication with high operating tempera- 
tures. Get full details from your Socony- 
Vacuum representative. 


to +250° F. 

Mobilgrease Aero EP Lo-Hi 
Used In : 

v Wing Flap Motor Gear Cases 
1 1 Landing Wheel Motor Gear Cases 
v Bomb Bay Door Motor Gear Cases 
/ Plane Control Mechanisms 
d And other points requiring 
extreme pressure grease 


SOCONY-VACUUM OFFERS A COMPLETE LINE OF: 

Aviation Greases 

Aviation "Specialty" Oils 

Specially designed greases for high 

Special oils and fluids for instru- 

temperatures, low temperatures, 

ments, low-temperature oils, hy- 

and extreme pressure conditions. 

draulic oils, general lubricating oils. 


SOCONY-VACUUM OIL CO., INC. 


AVIATION DIVISION 
26 Broadway 
New York 4, N. Y. 



Socony-Vacuum is backed by 
78 years 

of Lubrication Experience! 



BE SURE YOU HAVE 
THE RIGHT RELAY 


The right relay, of course, is the one 
which will exactly fit your needs, and 
give you the longest, most depend- 
able service at lowest cost. Here’s 
how you can get it: 

1. Write for the Automatic Electric 
catalog. It lists over forty basic types 
of relays, providing every combina- 
tion needed for modern electrical 
control. All technical facts are clearly 
tabulated for your guidance. 

2. If you want help in applying this 
information to your problem, call in 
our field engineer. He will be glad 
to put his experience to work for you. 

Send today for your copy of the 
catalog— or simply ask our field engi- 
neer to bring one over. 



AUTOMATIC ELECTRIC SALES CORPORATION 
1033 West Van Buren St., Chicago 7, III. 

In Canada: 
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breadline and the bonus army? 

Not if we think straight ... not if we plan 

If you are a manufacturer, there is one 
thing that you can do at once: Have your pro- 
duction men and planners consult now with the engineers of the basic machine tool producers. They can 
help you in planning ahead for the difficult task of reconverting your own skills and machinery to 
an all-out peacetime production. 

One of these engineers is a Bryant man. We urge you to call him today. For his. special- 
ized knowledge of internal grinding machinery is important to the manufacture of literally 
everything that will make this country a finer place: this is victory, a victory that it will be 
safe for our boys to come home to. 


BRYANT CHUCKING GRINDER COMPANY VERMONT, U.S.A. 
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LAND, SEA AIR 


In global war, wind, rain, sleet, grit and 
shock all wage a campaign of their 
own. Therefore, Bolton Radio Shielded 
Ignition Assemblies for warcraft en- 
gines are designed not only to minimize 
radio interference, but also to offset the 
extreme wear and tear incident to 
modern combat. 


Durable material and construction are 
as much a Bolton responsibility as cor- 
rect electrical design; hence they are 
very definitely a part of every piece of 
equipment supplied the armed forces. 
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Pierre Laval, on being handed the 
mouthpiece by Adolf, promptly broadcast 
to the French people: 

“In the New Europe, it is socialism 
that will be installed ... In the New 
Cities, labor will be protected, honored 
and magnified, as well as those spiritual 
and moral values that may blossom 
there.” 

Just like that he solved France’s 
problems of postwar. 

Of course, we all smile derisively as we 
think how promptly after that, labor was 
pushed into railway cars and whisked into 
forced production in other lands. 

And we smirk as we contemplate the 
“spiritual and moral values” that have 

blossomed since. 

But here at home, we accept as gospel 
the glorious promises of our social plan- 
ners for oodles of streamlined super-prod- 
ucts the people will get for a song. 


Rarely do we ask, "BUT HOW! 


fc for£ 

k, "BUT 


“Protected, Honored and Magnified-^ ^ 


Look, Pierre, under your own or any new 
social order, a small group of soft-handed theorists 
like yourself could never give a practical answer to 
the challenge: “BUT HOW?” Yet under an old 
American free enterprise system . . . where protec- 


tion, honor and magnification are in every man's 
grasp — workmen down in most metal working plants 
can themselves answer: HERE'S HOW!! (How to 
get MORE products. — How to get BETTER prod- 
ucts. — How to get products AT A LOWER COST 
— so that more people can afford to buy). 


HOW TO PRODUCE BETTER AIRCRAFT 
AT LOWER COST 

7 "RECOURSE to Arc Welding leads 
A V to advancement in aircraft de- 
sign and construction . . . assures maxi- 
mum strength of members . . . makes 
possible real mass production for 
minimum costs. 

The New Lincoln “Shield-Arc Jr.” 
Aircraft Welder contributes this: 

Current settings as low as 10 amperes 
can be obtained, making possible a new 
high standard of welding thin-gauge 
aircraft metals and alloys. Its output 
can be adjusted in extremely fine incre- 
ments of both current and voltage. 

Teamed up with the new “Plane- 
weld” Electrodes and the Lincontrol 
(foot-operated control), the New “Shield- 
Arc Jr.” steps up speed and quality 
of aircraft fabrication. 

Full details in Bulletin 338 . . . free 
on request. 



COLN ELECTRIC COMPANY • CLEVELAND 1, OHIO 
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ARC WELDING d 
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One of these days . . .when peaceful products start to supplant 
the weapons of war ... a new form of transportation will be 
available to rural America. It will be the kind of transportation 
that can make use of cow pastures and that will carry convert- 
ible loads of freight or passengers — profitably. Right now our 
entire production here at Fletcher Aviation is devoted to war, 
but we are also crystallizing our plans for peace... with an 
airplane to be known as the Fletcher Feedliner. 



MANUFACTURE)#; OF AN INCRBftSiNG SUPPLY OF WAR GOODS UNDER THE MANAGEMENT OF' THE FLETCHER BROTHERS 
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I NSTRUCTIONS issued by the headquarters of a large 
company called for use of conventional ovens to dry 
paint on aircraft instruments. Drying time was six hours 

Production man in one of the company's plants decided to 
use a drying tunnel with General Electric Drying Lamps. He 

Exceptional ? No ! Radiant energy from G-E Drying Lamps 
is speeding production, cutting costs and saving man- 

Hear the Central Electric ratlin programs! "The G-E All-Girl Orchestra", Sundc 


power in hundreds of plants. For further information, get 
in touch with your nearest G-E Lamp Office or write Gen- 
eral Electric, Div., 1 66AV-G Nela Park, Cleveland, Ohio. 





Keep Buying War Bonds — Keep 

10 p.m. Err, NBC; "The World Today news, e 


the constant aim oj G-E Lamp 
benefits oj the sun. from the 


fie War Bonds You Buy 

try weekday 6:45 p.m. EWT, CBS. 


G-E LAMPS 

GENERAL Cf| ELECTRIC 
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bolt from the blue 
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Hagerstown, Indiana • Richmond, Indiana • Newcastle, Indiana' • Tipton, Indiana • Toronto, Ontario, Canada 
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SEVERANCE MIDGET MILLING CUTTERS TAKE DEEP SHARP BITES 


On metal, wood 
Severance cutters 



ir plastic parts, castings or patterns 
take deep sharp bites instead of 
. They throw off clean chips instead 




in a wide variety o/ shapes and sites. 
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e in America. The political campaign is on. 


1944 is important for n 




si ness that you 
lufacture — will 
eep your workers bi 




When it comes to the selection of the materials for your after-the- 
war product, there will be many worthy candidates competing for 
your vote — glass, plastics, wood, aluminum, magnesium, anti new 

The choice will be difficult. It should go to that material, or com- 
bination of materials, which will offer to your customers the most 
for their money, in efficiency, durability and beauty. 

can afford to overlook their go 


for structural strength per unit vol- 
shock and fatigue, and for versa- 
ufacturer concerned about the future 
golden possibilities. 


CARNEGIE-ILLINOIS STEEL CORPORATION 


of todo, and tomom>» ’ 
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SPECTROGRAPH FILM 


POINTERS ON ENGINES 


No. 7 of a Series 


SHOWS ELEMENTS IN METAL 
X-RAY DIFFRACTION vPATTERN 


Ranger Gets the "Inside Story" 


These patterns tell the inside story of metals. 

They are "pictures” taken of the physical and chemi- 
cal properties of the raw materials which make up parts 
of the Ranger Sixes and Twelves. 

Ranger technicians employ them constantly in their 
control of quality — assiduously in their daily research 
into new possibilities. 

Under the white are of the spectrograph, the basic 
elements in a sample of aluminum are revealed — cop- 
per, manganese, silicon — and the proportions in which 
they occur. The X-ray diffraction camera supplements 
this information. From the sunburst pattern of its 
pictures can be determined the chemical form in which 


the elements in a given sample are present. 

By using another X-ray technique. Ranger techni- 
cians can examine the chemical bond between alumi- 
num fins and the steel cores of Ranger cylinders. In the 
metallurgical laboratories, technicians have found an 
efficient engine sealing compound; determined stand- 
ards for synthetic rubbers used in engine construction; 
unearthed the "whyfors” of metal fatigue. 

All this adds up to knowledge. This knowledge, plus 
the ingenuity of design and dynamic balance, has cre- 
ated in Ranger engines a sleek, efficient source of air- 
craft power. The kind of power that lends the "touch of 
tomorrow in the planes of today.” 


AIRCRAFT ENGINES 

Division of Fairchild Engine and Airplane Corporation • Farmingdale, Long Island 
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KLIXON SWITCH BREAKERS 


KLIXON 

Aircraft Circuit Breakers 


A few final touches and another "batch” of 


O. K., too ... are the Klixon Aircraft Circuit breakers that go into 
these deadly Navy fighters. The reason . . . because like the plane, 
they’re able to take it under the fight ingest conditions — always pro- 
tecting the electrical circuits from serious damage through shorts or 
overloads. Harmless momentary transients do not cause nuisance 

Klixon Aircraft Circuit breakers contain no fussy, complicated parts. 
Their simple Spencer snau-acting disc thermal elements are sensitive 
to ambients and amperes but they arc plenty rugged when it comes to 
withstanding shock, motion, altitude or vibration. 

Bulletins, containing sizes, dimensions, ratings and performance 
characteristics give the whole story. Send for your copies. 


SPENCER THERMOSTAT COMPANY, ATTLEBORO, MASS. 


JKS'TSKSi' 


for Fighting Vought F4U "CORSAIRS” 
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GREATER ACCURACY - MORE PRODUCTION 
ON PARTS LIKE THESE with the 

SUNNEN PRECISION HONING MACHINE 



N ow you can get even greater accuracy and more J 
production per hour than ever before with the 
improved Sunnen Precision Honing Machine. This machine is 
now furnished with a larger base containing a coolant 
pump, which provides a constant flow of honing fluid to 
the part being honed. The fluid acts both as a coolant and 
a lubricant, giving better honing properties to the abrasive. 

You get a smoother finish, more accurate work in less time. 
Consider These Advantages, Too 
• Hones and finishes internal • Does not require skilled labor 
cylindrical surfaces from • Accuracy guaranteed within 
.185" to 2.625" .0001" 

• Can be used in any metal * No i'9* or fixtures needed 
or plastic except lead or * Economical to operate 
babbitt • Quickly and easily set up 



Why not write today — asking a Sunnen engineer to show 
you how it can be used on your jobs — or ask for a bulletin 
giving complete information? 

^ 


SUNNEN PRODUCTS COMPANY, 7942 Manchester Ave., St. Louis 17, Missouri 

Canadian Factory: Chatham, Ontario 
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ROLLER BEARING CO. 


THEY TAKE OFF - THEY FLY - ON BOWER ROLLER BEARINGS 


On the runway landing wheel bearings carry the rolling load. The instant the 
over, other bearings go vigorously into action — in propeller shaft, reduction 
ator, supercharger, instruments. Planes fly on Bower Roller Bearings as well 




. . . COUNT ON DEPENDABLE 

CHAMPION SPARK PLUGS 







Full throttle, the jarring, explosive push 
of the giant catapult, and a Navy scout 
plane is airborne to search the seas ahead 
for lurking submarine or other enemy 
craft. In the few seconds after launching, 
the plane actually drops slightly, then 
the full power of the engine takes hold. 
. This is no place for spark plug failure. 
Dependable Champion Spark Plugs, true 
to their more than thirty-year-old heri- 


tage, are designed to meet extreme as 
well as normal service. The records of 
our armed forces in the air, on the land 
and on the sea provide dramatic daily 
evidence that where performance really 
counts, you can count on dependable 
Champion Spark Plugs. Champion 
Spark Plug Company, Toledo 1, Ohio; 
Windsor, Canada; Feltham, England. 


INSTALL CHAMPIONS AND FLY WITH CONFIDENCE 





The landing gear on this Douglas 
Havoc is operated by an Interstate 


UILDS HYDRAULIC ACTUATING 




Interstate knows its cylinders. It designs each for a 
specific job — and knows in advance it will do that job. 
For Interstate has a wealth of skill and experience on 
which to draw. Not only in the making of aircraft 
precision units generally — but hydraulic actuating 
mechanisms particularly. Put your cylinder-problems 
up to Interstate! Address Sales Department — 



PRESSTITE 


Extruded Seam 


Seatuuf Tape Seats Euselai/e •Joints 
of f^oeliheed \ Hi ant ” i'oastetlatioa 99 


Wcathernrooftng of 
Railway Cara— Scaling 
Car Windows and Spot 
Welded Seama 


For the Bulldlne Industry: 

Roof Coatings, Caulking. 


' uill to fly faster, farther, and with bigger loads than any other 
land transport now in production, Lockheed’s giant l-engined 
8,800 horsepower craft recently broke the transcontinental record 
from Burbank to Washington. The fuselage seams of this great 
carrier are safely sealed against weather and pressure with Presstitc 
Extruded Scam Sealing Tape. 

Thus another famous American airplane joins the ranks that 
include the "Flying Fortresses,” "Commandos” and many others 
in which Presstite Sealing Compounds arc used. 

Your own sealing problems may not be as complex as those in 
the aircraft field where extremes in temperatures and pressures, plus 
constant strains and flexings, are encountered. But it is Presstite’s 
wide experience in developing sealers for industry that has made 
such wartime achievements possible. 

Presstite’s engineers are sealing specialists — continually develop- 
ing sealing compounds to meet specific requirements of industry 
and the Armed Forces. We’ll gladly work with you, too. on your 
present and postwar sealing problems. 


For (ho Shipbuilding Industry: 


Extruded Caulki 


Plus Many Special Prod- 


€F 


n u dmt m PRESSTITE ENGINEERING CO. 

3910 Chouteau Ave., St. Louis 10, Missouri 
Sales Offices: Los Angeles 21, Calif., M45 Bay St.; Detroit 2, Mich., 6432 Cas 


AVIATION, July 



That First ultra-high-frequency cable was a 
polystyrene bead cable— born of much study and 
endless laboratory work. It took the place of 
ceramic and fibre insulated lines. Thus, Amphenol 
became^ the pioneer in low-loss cable manufac- 
ture — a logical development of leadership in 
quality radio equipment — firmly established 
with radio experimenters and* ham "operators 
long before war developments required the 
mass production of U. H. F. cable. 

Since that first polystyrene bead cable Am- 
phenol has worked shoulder-to-shoulder with 
the designers and developers of equipment 
for radio, frequency modulation, television . . . 
since 1941 at the right hand of Army and 
Navy engineering officers playing an impor- 
tant part in wartime electronic developments. 

Today, Amphenol's RG Polyethylene 
standard— Army-Navy type — cables feature 
quality materials, Amphenol workmanship 
in every inch . . . product of Amphenol's 
latest type extruding equipment, skilled 
personnel, seasoned staff and second-to- 
none laboratory. Write for the catalog of 
AMPHENOL RG Cables. 







STRIKING POWER 


More than 50,000 Allison engines have been built for the use 
of Allied fighting pilots around the globe. ★ These skilled 
pilots using fighting planes powered by these engines have 
established a lopsided “box score” in our favor. 

★ That is testimony to the striking power of 
good men armed with good American 
fighting equipment. ★ It is also 
an indication of aircraft 
engine performance you will 
be glad to have in the 
planes you use after 
final victory. 
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I predict quantity production, right after the war, of unsinkable boats with continuous 
skins, tougher and lighter than wood, hull and top sides molded in one piece of 
Co-Ro-Lite, a new molding material consisting of plastic bonded rope fibres. Scale 
models of such boats are now being tested under a variety of conditions, and hulls of 
similar construction up to 32' have already been successfully molded. Light weight, 
speed and low cost will be overall outstanding features. The skin-stressed monocoque 
construction produces a light weight hull and top. An aluminum aircraft-type engine, 
housed out of the way in a small space under the aft deck, will provide speed and low 
operating expenses. Production by molding assures low initial cost, and a one-piece 
hull, eliminating yearly overhaul and caulking, means low upkeep. Thus motor-boating 
will be a pleasure everyone can buy with their War Bonds when Peace is restored. 


Weatherhead 

THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 


I PREDICT... 

By Egmont Arens 
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Portrait of a Hero 

...handle with care! 


Many a wounded hero will come home well 
and strong again, thanks to a thin sheet of film . . . 

Thanks to the miracle of the X-Ray . . . 

And thanks to air conditioning and refrigera- 
tion which help make the miracle possible! Air 
conditioning supplies clean, filtered air — with ac- 
curate regulation of both temperature and humidity 
— in plants where X-Ray film is made, in army 
hospitals where it is used. Refrigeration cools the 
solutions used in processing the film. 

Out of such wartime applications, General 
Electric is evolving new techniques, finer equip- 


ment for conditioning temperature and humidity. 
When equipment again is available for peacetime 
commercial and industrial uses, it will be vastly 
improved — more compact, more efficient, more 
flexible than ever before ! 

Now . . . we’ll be glad to put your name down 
for earliest available data on postwar air condition- 
ing and refrigeration equipment. Write: General 
Electric Co., Air Conditioning and Commercial Re- 
frigeration Divisions, Section 426, Bloomfield, N. J. 

«£f buy^ warTonps 
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Here’s how to 
assure 
maximum 
production 


Magnesium alloys have excellent machin- 
ability. They can be cut at high speeds and 
feeds, taking a fine finish, while maintaining 
close tolerances. Tools used with other metals 
usually perform satisfactorily on magnesium, 
but best results can be obtained if these rules 
are followed: 

1. Cutting edges must be kept sharp. Tool 
faces should be polished to insure free cutting 
action and reduce the tendency for magne- 
sium particles to adhere to the tool tip. Clear- 
ances for chips should be large. 

2. Magnesium is generally machined dry. 
In special cases, however, a cutting fluid is 
used. Do not use oil-water emulsions. 


3. Taps and reamers should be slightly 
oversize, compared to such tools for other 
metals; magnesium cuts close to size. 

4. Because of a lower modulus of elasticity, 
magnesium parts must be firmly but carefully 
clamped, to insure accuracy and prevent 
deformation. 

These are just the high spots of "Do's 
and Don'ts" learned in our more than 
twenty years of producing magnesium prod- 
ucts. For Mazlo Magnesium literature on 
this subject, write Aluminum Company of 
America, Sales Agent for Mazlo Magnesium 
Products, 1713 Gulf Building, Pittsburgh 
19, Pennsylvania. 


MAGNESIUM PRODUCTS 


AMERICAN MAGNESIUM 

CORPORATION 




What will this wartime development do for you? 


>a special rolled shapes having cross 
sections as large as thirty square inches, and 
weighing 1,200 pounds per piece, have 
saved many a man-hour in the assembly of 
America’s bombing planes. Actual designs 
are a military secret, but they approximate 
what you see here. 

Rolled structural shapes have the distinct 
advantage of long lengths. This means that 
fewer joints are required, resulting in less 
dead weight and faster assembh . 

This development, coming out of the 
war, opens up entirely new realms of 
design. As in our airplanes, builders of 



railroad cars, buses, boats and construction 
equipment can employ such rolled shapes. 

Aluminum gives lightness, sturdiness, cor- 
rosion resistance and easy fabrication. 

Shapes are tailored to suit stresses and 
other requirements. 

Perhaps those wartime projects now on 
your drawing board can employ Alcoa 
Muminum rolled structural shapes to save 
man power and materials. And how about 
your postwar designs? Alcoa engineers 
will gladly help you determine the facts. 

\luminum Company of America, 2182 
Gulf Building. Pittsburgh 19, Pennsylvania. 

LUMINUM 


AVIATION, July, 1944 




Fluid Heat's New Model SRH-100 Heater 


T HIS heater has a maximum output of 100,000 BTU per hour in flight, 
yet weighs only 24 pounds, including all controls and accessories. Overall 
dimensions are 8/2 inches diameter, 27 inches in length. Model SRH-50, 
not shown because it is identical in design, delivers 50,000 BTU per hour. 
It is 6'/ 2 inches in diameter. 20 inches long, weighs only 15 lbs. 4 oz. 
Both models are available with blower for ground operation. Transfer 
between flight and ground operation is controlled by a ram switch. 



lATIOJT, July, 1941 


TT'LUID HEAT Aircraft Heaters use a new 
combustion process of special advantage in 
aircraft heating. Proved by severe frontline 
service on Navy patrol bombers and on the 
Mars, largest flying boat in the world, they are 
now available for any type or size of aircraft 
being built or considered. 

NEW COMBUSTION PROCESS 
Fluid Heat Aircraft Heaters employ a vapor 
entraining process utilizing pre-heated combus- 
tion air. This process accomplishes combustion 
with an unusually low pressure drop permitting 
operation at low ram pressures. It produces a 
completely suspended fire and therefore gives 
freedom from lead oxide formation. Flame re- 
tention is so positive that flame characteristics 



are the same from sea level to ceiling. All heat- 
ers are barometrically compensated for constant 
combustion efficiency at all altitudes. 

DEVELOPMENT BACKGROUND 
Fluid Heat has, for sixteen years, pioneered in 
the development and manufacture of auto- 
matic combustion and heat transfer equipment. 
Those years of heat engineering know-how are 
built into each light, compact, efficient Fluid 
Heat Aircraft Heater. You will want Fluid Heat 
Aircraft Heaters on the planes you design, 
build, or equip. Write for full information on 
this new and proved heating achievement. 
FLUID HEAT DIVISION 
Anchor Post Fence Co. 

6740 Eastern Ave., Baltimore 24, Md. 


Id Heat's Model SGE-1— Desi 


narily for the special 
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NICKEL AIDS THE COMMUNICATIONS INDUSTRY 

to Keep 'em in Touch / 


In the tradition of Morse and Bell and 
Marconi, the communications engineer 
carries on today. 

His work, always valuable, now is vital. 

No military campaign proceeds with- 
out it. The close teamwork between air, 
ground, and sea arms is possible only 
through instruments and equipment 
that keep them in touch though scat- 
tered throughout the four quarters of 
the globe. 

And the vastly increased pace of 
modern war production brings with it 
increased use of every home-front cir- 
cuit, line and wave-length. 

All branches of the communications 
industry . . . telephone, telegraph, radio 
...are meeting the tremendous demand 
for their products. In war, communica- 
tion engineers are taking advantage of 
their long peacetime experience with 
metals and alloys. 


js shown them that a little Nickel goes 
long way in improving other metals. 
So now, when the dependability of 
hat this industry makes is of supreme 
nportance to the Nation, it favors 
lore than ever the use of Nickel. 


ence and cooperation of our staff has 
been at the disposal of technical men. 
Whatever your industry may be... if 
you want help in the selection, fabrica- 
tion, and heat treatment of alloys... 
similar counsel and data are at your 


In repeaters, relays, magnetos, load- 
ing coils, transformers, loud-speakers 
and modem cables... even in the molds 
that form plastic radio parts . . . they call 
upon Nickel and its alloys for several 
unique advantages. 

When other metals lack toughness, 
Nickel often supplies it. When they lack 
strength and fatigue resistance or cor- 
rode too easily, adding Nickel provides 
the needed qualities. Under abrasion, 
wear, shock and stress metals perform 
better with Nickel than without. 

In the communications industry, as in 
many another, the knowledge, experi- 



THE INTERNATIONAL NICKEL COMPANY, INC 67 Wall St., New York 5, N. Y. 

AVIATION, July, 1944 


104 



AMERICAN 
SCREWS 


are faster . . . and cost less to use . . . because they’re 


.....IPS otctss 
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Put the Screws on the enemy. ..BUY BONDS! 
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„ carburet '* 00 



FOR TOP-FLIGHT 
PERFORMANCE 


Sorties into the heart of Europe and beyond are com- 
monplace today — and one basic reason is Stromberg 
Injection Carburetion. By automatically assuring the 
most economical mixture of fuel and air under all condi- 
tions of altitude, speed, position and temperature, these 
precision-built carburetors extract many extra miles 
from every gallon of gas. Standard equipment on the 
finest, fastest Allied fighters and bombers today, these 
products of Bendix Creative Engineering hold great 
promise for the commercial airlines of tomorrow. 


Bendix 


PRODUCTS DIVISION 

Bendix Aviation Corporation * South Bend, Indiana 
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Free Enterprise 

The Obligation of Management and Labor 
to Cooperate. . . in War. . . in Peace 


The Invasion is on! We have unleashed our full might 
for military victory. We have confidence that our great 
strength will bring success. We are strong because we 
have achieved unity in mobilization and in combat. 

Though victory appears assured, we cannot rest until 
we have done everything in our power to speed the day 
when death and destruction are halted. 

The home front is an important factor in this time 
element, for the fighting power of our Armed Forces 
depends upon their weapons. Napoleon’s army fought 
“on its stomach”— man against man. Eisenhower’s men 
fight on their tonnage— tanks, artillery, machine guns, 
heavy bombers. 

As never before in the long succession of wars, the 
legends of heroic deeds on the battlefronts in this world 
conflict will be paralleled in history by the great accom- 
plishments on the production fronts. Along with these 
heroic achievements of our Armed Forces, the world will 
long remember the record of our production accomplish- 
ments which have made us the stongest military power 
in the world, as well as the arsenal of democracy. 

As the conflict reaches its climax, as battles grow 
fiercer and more destructive, our responsibility becomes 
greater and more critical. We must coordinate our pro- 
ductive efforts with the same ingenuity and the same 
precision with which our Armed Forces have coordi- 
nated theirs. We dare not waste the productivity of a 
single man or machine in these critical days. 

As our landing craft are discharging our fighting men 
on the beaches of Europe and the Pacific, they must not 
want for equipment. No interference with war produc- 
tion for any reason can be justified. There must be no 
picket lines in America! 

The landing of American troops in France virtually 
has stopped all strikes in the United States. This is im- 
portant and encouraging news because the prelude to 
Invasion, unfortunately, has been an epidemic of strikes. 
Time lost through strikes, during the first four months 
of 1944, was double that lost during the same period 
last year. April saw more strikes than any other month 
since Pearl Harbor, and in May the record again was 
broken. Here is what happened within two weeks in May: 

Nine thousand men in six Chrysler plants in Detroit were 

out when a jurisdictional dispute in a “soda pop" war be- 
tween the American Federation of Labor teamsters and the 


Congress of Industrial Organizations fired their discontent. 

A three-day sit-down strike occurred among 950 employees 
in the B. H. Aircraft plant over the refusal of the company 
to discharge a superintendent unsatisfactory to the union. 
Thirteen hundred men in the Chevrolet transmission and 
axle plant at Saginaw struck over a no-smoking rule and a 
change in shift-starting time. 

Two thousand employees at the Browne and Sharpe Manu- 
facturing Company walked out when a woman was hired to 
fill a job long held by a man. 

Production of penicillin, blood plasma, and other medical 
supplies was halted at two Detroit plants of the Parke Davis 
Company as 1900 employees struck for a ten-cent raise. 

Over 25,000 lumber workers in the Pacific Northwest 
struck because the War Labor Board denied their demand 
for a wage increase. 

At the end of the third week of May, 70,000 workers in 
26 plants in Detroit were idle because of strikes. 

Strikes in Detroit alone reduced production as much 
as a moderately successful German air raid would have 
done. Far more important than their effect on output is 
the effect of strikes upon national unity and morale. To 
our home front and to our Armed Forces, strikes belie 
our pledge to back the attack with all the power at our 
command. Hence, strikes limit our all-out war effort. 

Prompt and decisive action is needed to keep America 
free from strikes for the remainder of the war. Stop- 
pages of work on the production lines cannot be con- 
doned while lives are being lost in fighting the enemy. 

Most union leaders realize this need and are prepar- 
ing to impose discipline upon their members who violate 
the no-strike pledge. The Warehouse Division of the 
International Longshoremen's and Warehousemen’s 
Union (C.I.O.) recently declared: “Strikes in this time 
of war are treason against the nation and betrayal of the 
interests of labor.” A message sent by William Green to 
all heads of American Federation of Labor unions stated : 

"D-day is here. From now on until Hitler is finally crushed, 
every worker enrolled in the army of production must con- 
sider himself a part of the invasion forces of the United 
States and conduct himself accordingly. I call on you in the 
name of the American boys who are risking their lives un- 
der enemy fire to maintain uninterrupted production under 
any and all circumstances. Until victory is won every worker 
must give the same all-out service that our Armed Forces 
are giving on the field of battle.” 


Strongest of all was the appeal of R. J. Thomas, presi- 
dent of the United Automobile Workers, to members 
of his union: 

“Our union cannot survive if the nation and our soldiers 

be no such thing as legitimate picket lines ... I appeal to 
our membership. If you value your union, if you want to 
live and serve after the war, we must restrain ourselves 
and our hot-headed brothers today. If we do not, there will 
be no union after the war.” 

Union officers are entitled to vigorous support from 
management and government in their efforts to prevent 
strikes. Behind many a strike is an accumulation of un- 
settled grievances. Managements are overworked, and 
many union shop stewards are new and inexperienced 
and do not always do their part in turning down cases 
which lack merit. Both of these conditions make it easy 
for large backlogs of unsettled grievances to pile up. A 
special drive to clean up unsettled cases and to prevent 
new accumulations of them is one way by which man- 
agements and local union officials can help shorten the 

The government too has a contribution to make to 
the prevention of strikes — both through the prompt dis- 
posal of disputes and through firm action against the 
leaders of strikes. The National War Labor Board and 
the Regional Boards are disposing of over five thousand 
cases a month and have made an excellent record in re- 
ducing their backlogs. Nevertheless, the boards still have 
many old cases; and about one out of four strikes has 
been an effort to get action from one of the labor boards. 
The boards are entitled to cooperation from employers 
and unions in keeping down their docket. In instance 
after instance, cases are dumped in the lap of the board 
before the union and employer have made a Teal effort 
to get a meeting of minds and to work out settlements. 

In the present emergency', strikes are an expression of 
the lack of adequate understanding and team work be- 
tween unions and management. Any future great up- 
surge in industrial strife likewise will be due to misun- 
derstanding. After this war this country' must not go 
through another “1919” when the time lost from strikes 
reached an all-time high. With 13 million workers, or 
almost half of the noil-salaried employees of the coun- 
try, in trade unions, the power and prestige of unions is 
greater than ever. The long-run prosperity of the coun- 
try requires that business and labor learn how to 
cooperate in supporting the policies which produce 
the largest possible profits and the largest possible 
payrolls. 

Although business is primarily interested in the larg- 
est possible profits, and labor is primarily interested in 
the largest possible payrolls, both objectives call for the 
same basic conditions. Payrolls depend upon the pros- 
pects for profits. If bad relations between business and 
labor or unwise public policies cause employers to take 
a pessimistic view of the outlook for profits, both em- 
ployment and payrolls will be depressed. 

Individual unions and individual employers always 
will have differences over wages and hours and the status 


of labor in particular plants or in particular occupations. 
Some disputes on such issues are inevitable, but resort 
to arbitration and calm intelligence can help greatly in 
avoiding strikes in the long run. Cooperation between 
labor and management is an economic necessity. In our 
kind of economy, payrolls and profits both depend 
upon the willingness and the ability of business and 
labor to work together in creating the conditions un- 
der which enterprise flourishes. 

The foundation for intelligent and effective coopera- 
tion must be accomplished by skillful and imaginative 
managers in plants throughout the country who are will- 
ing to help unions with their problems, and who are able 
to interest union leaders and their members in the 
problems of business. Union members and their leaders 
are keenly interested as a rule in the efforts of manage- 
ment to win new markets. They know that jobs depend 
upon the success of managements in improving the 
product, adding new items to the line, and, less frequent- 
ly, cutting costs and prices. Employees like to be kept 
informed about what management is doing, what prob- 
lems it is meeting, and what success it is having. Most 
of all, they like to have an opportunity to contribute 
their ideas and suggestions. 

The recent epidemic of strikes should not blind us to 
the fact that even today there are more plants w'here 
managements and unions are on good terms than ever 
before in the country’s history. Consider, on the one 
hand, the extensive and constantly growing efforts of 
unions to train and develop shop stewards and, on the 
other hand, the efforts of employers to teach foremen 
how to carry out the new responsibilities imposed upon 
them by union agreements. Unions and managements 
together are learning how to operate together such tech- 
nical devices as time study and job evaluation. Manage- 
ments which, several years ago, opposed the provision of 
umpires to interpret union agreements and to settle 
deadlocked cases today are taking the lead in suggesting 
such arrangements. 

The war is reaching a crisis, and all groups in the 
country must be aware as never before of their com- 
mon interests. This presents an opportunity' which 
should be seized to lay the permanent foundations for 
more effective team work in American industry. Let his- 
tory record that the days when Europe was being lib- 
erated also were the days when unions and employers 
were making unprecedented progress in preparing Amer- 
ican industry' for the return of the sendee men by de- 
veloping policies of cooperation between business and 
unions. Such cooperation wall help achieve a peace 
worthy of our efforts and our sacrifices. 



President, McGraw-Hill Publishing Company, Inc. 


EDITORIAL 


Invasion Has Spotlighted Our Need: 
TO STAY ARMED 


I N His CLASSIC WORK On War, Clausewitz, the father 
of German military strategy, describes the turning of 
the tide of battle as the “flashing sword of retribu- 
tion”. No words more eloquent could be found to herald 
the fast approaching twilight of the Nazi gods. 

As the impact of invasion strikes the hearts of home- 
front workers, the purpose of their tireless efforts of the 
past three years becomes distinct. The piano manufactur- 
ers who fabricated strange pieces for countless gliders, 
the assemblers who dreamed of endless lines of C-47’s, 
the builders of the Thunderbolts, Mustangs, and many 
other aircraft, now see the goal they have been striving 
for. Their objective has been more than victory. It has 
been victory at the lowest possible cost in lives. 

It is too early to estimate the number of casualties 
spared by our surface forces as a direct result of relentless 
pre-invasion bombing plus the magnificent air support 
furnished by the 11,000 allied airplanes which took part 
in the invasion. But it is only necessary to glance back at 
our tragic losses in the first raid on Dieppe to evaluate 
the contribution of air power to the economy in expendi- 
ture of life in waging war. The elements of surprise and 
of initial superiority of force undoubtedly contributed. But 
without air power the results would have been appalling. 

This is the humane side of aerial warfare. Terrible as 
air bombardment appears to any normal human being, it 
reduces the time and lives required to convince an enemy 
that he must yield to the conqueror’s will. 

O ur PRESENT operations indicate that our military 
leaders have been quick to learn all the tricks that 
Herr Hitler taught. They have been able to add quite a 
few new ones and to perform all of them better and on a 
scale far beyond his fondest dreams. Behind our military 
might, industrial management and .labor have demon- 
strated the overwhelming superiority of their efforts as 
compared with those of any or all of the enemy nations. 
But there is yet another lesson for our citizens and our 
statesmen to learn from Hitler before we return to peace- 


ful ways of life. It is found in a single sentence on page 1 
of The Art of Modern IVarfare, by Col. Herman 
Foertsch, a brilliant strategist of the German General 
Staff. The translation carries out the typical Teutonic 
bluntness. It reads: 

“To believe that it is only necessary to disarm oneself, 
in order to have others follow suit, is foolishness.” 

These words of wisdom are followed immediately by a 
quotation from the writings of the German Commander 
Moltke: 

“Eternal peace is a dream and not even a good dream, 
for war is a part of God’s world ordinance.” 

For those readers who might feel that this philosophy 
belongs to German thought alone, Col. Foertsch offers 
another direct quotation conveying the same idea from a 
great lover of peace — John Ruskin. 

U nhappily human progress has not reached the stage 
where war will disappear. Even the millennium is 
restricted to one thousand years. But if we cannot pre- 
vent wars we can and must strive to extend the time 
between future conflicts. 

It is not mere coincidence that the attack on Pearl 
Harbor came as our aircraft production curve crossed that 
of the Axis powers. Enemy strategists knew full well that 
they must strike then, or not for a long time to come. 
History will show that they waited too long, underesti- 
mating our ability to accelerate production to unforsceable 
heights. 

But from these obvious facts comes an uncomfortable 
but inescapable conclusion: If our airpower had been 
stronger, sooner, they would not have dared to attack us 
at all. 

We have tried the disarmament route, and it has led us 
to the very brink of defeat. We must enhance our future 
security by turning the words of our enemies against 
them. No matter how eloquent the prattle of pacifists may 
seem, we must never relax in the preservation of our 
military might again. 


Editor 
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THESE B-29 SHOTS 

graphically reveal structural and design details 

indicates line speed lines. This model has tear- 
drop astrodome forward. Note Goodrich de- 

Flight photo o I B-17G "Flying Fortress" along- 

half again as large, has longer nose, and high 
aspect ratio of its wing is marked. Empennage 
view shows compact, multi-windowed tail-gunners 
"office" (gun-bristling tailtip had not yet been 
fitted). Below: Sweeping lines of huge "Super- 
fortress" are accentuated by sharp contrast with 
tiny Culver "Cadet." Seen is B-29's retractable 

blisters of this ship have metal-grille covers. For 
security reasons, external armament is not shown 
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Biggest, Fastest, Highest Flying Bomber 
Carries Largest Bomb Load Greatest Range 


By HERB POWELL, Associate Editor, "Aviation" 

Pressurized cabin is feature of superbomber . . . Simplicity of 
plane's construction demonstrates maker's mastery of manufacture 


T riumph of putting the mightiest 
of bombers — Boeing's great B-29 
Superfortress — into the air against 
our enemies is, above all, the triumph 
of the vision, ingenuity, effort, and cour- 
age of the American aircraft industry. 

With the initial bombing of Japan by 
this most-powerful airplane, radio and 
press carried word to every man-in-the- 
street of this huge craft's tremendous 
capacities — for unequaled speed, range, 
bomb loads, and ceiling. 

But it was the unequaled capacity of 
our industry which made it possible. That 
was the primary impression taken away 


by those of us who have observed the 
production lines in the Boeing Airplane 
Co. at Wichita and learned the detailed 
story of the superbomber from its makers. 

Briefly, the B-29 (illustrated and also 
described in a table on the opposite page) 
is an all-metal, mid-wing monoplane with 
single-tail and retractable dual-wheel tri- 
cycle landing gear. Power, greater than 
that of any other bomber, is supplied by 
four, 18-cyl. Wright Cyclone engines of 
2.200 hp. each, for a total of 8,800 hp. 
Through reduction gears these engines 
turn the largest propellers in use today, 
four-blade Hamilton Standard airscrews 


of 16 ft. 6 in. dia. Fitted to each engine 
are twin exhaust-driven turbosuper- 
chargers, a dual installation necessitated 
by the fact that no single supercharger 
available was large enough for the high 
horsepower engines. Armor is built into 
the plane's fuselage, but it does not carry 

A prime feature of the B-29 is its pres- 
surized cabin. Maintained via ducts lead- 
ing from the superchargers on the two 
inboard engines, the pressurization is held 
fairly static to an initial high altitude, then 
falls slightly at subsequent higher alti- 
tudes with the increased rarity of the out- 
side air. Oxygen masks are supplemen- 
tary at extreme heights. Supercharging 
on one engine will supply the pressure, 
hence that on the other affords a 100 
per cent reserve. 

(Turn lo page 27 S) 



QUALITY PLUS QUANTITY 
MADE D-DAY AIR POWER POSSIBLE 



Greatest air operation ever undertaken featured Allies' long- but towed unnumbered Waco CG-4A gliders with airborne 

awaited push onto European continent, and stellar role was infantry and supplies to hold initiative for more than Eve 

taken by 9th Troop Carrier Command and its old reliables, hours before actual landings on shoreline. (Press Association 

the Douglas CATs, which not only delivered paratroopers, photo.) 


"Ten-tenths" air cover which featured great land-sea opera- 
tion against Fortress Europe gives final proof of American 
manufacturers' formidable smash-the-Axis doctrine. 


JL/ proof to the enemy — that our 
American aircraft production concepts 

It was a day of culmination for those 


who designed and built quality, multi- 
plied it into Axis-smashing quantity, 
and got it to the front — largely on its 
own wings — with all the maintenance 
ingredients to keep it punching at a 


victory-insuring pace. Only D-day 
could bring us the ultimate proof, 
and now that it has come and gone 
the veil can be partially lifted and 
more of the magnificent record written. 

Outstanding afiirmative answer given 
was on the value and importance of 
airborne operations, with the 9th Troop 
Carrier Command emerging in a 
stellar role. Hitler, once the teacher, 
( Turn to page 277) 
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THE BLITZKRIEG GOES TO SEA 


By VICE ADM. JOHN S. McCAIN, USN 


Here, by one of the leaders who helped build it, is a dramatic yet 
realistic appraisal of our newest weapon — carrier-based aviation. 
What it can be expected to do in the future makes "must" reading. 


“ T ightning war !" screamed head- 
I lines in 1939 as Germany unveiled 
i J the fastest, most completely mobile 
army of history. “Blitzkrieg” crashed 
into the world's vocabulary. 

The catch-phrase captured public fancy, 
but significance of Nazi tactics apparently 
was ignored. France continued with what 
the world now knows was a dismal mili- 
tary mistake. She prepared to combat 


shifting, flexible, mobile power with a 
supposedly impregnable Maginot line of 
fixed fortresses — a line which possessed 
neither the length to prevent flanking nor 
the depth to forestall encirclement. Wehr- 
macht “Lightning” turned the Maginot 
line in 1940 and crushed the resistance of 
a mighty nation in 30 days. 

Japan, as Capt Michael H. Kernodle* 
recently pointed out in addressing a Wash- 




cific Ocean. They placed themselves on 
the defensive in a fixed position, sacrific- 
ing their only chance to take the offensive 
and bid for a victory. That Japan was 
forced to rely on the stationary line be- 
cause her mobile power was destroyed 
in the Coral Sea and at Midway is im- 
material now. Important at this point in 
World War II is the fact that, just as 
France's Maginot Line failed to stand 
against a mobile enemy in 1940, so Japan's 
fixed defenses in the Pacific are crumbling 
before repeated blows from the most 
highly mobile and overwhelming striking 
arm the world has ever seen. 

That striking arm is the United States 
Naval Task Force, a seagoing blitzkrieg. 
Its backbone is the weapon that saved 
America from invasion — the United States 
Navy aircraft carrier. 

"Lightning war” isn’t entirely new. 
It wasn’t an innovation in 1939. Con- 
centration of power, linked with mobility 
and surprise, has figured in battle tactics 
for centuries. Probably Hannibal and 
his elephants were waging "lightning 
war” when they crossed the Alps. Ger- 
many simply interpreted the combination 
of mobility and power in terms of greater 
speed, greater surprise, and greater re- 




when that courier — . 

of the Solomon Islands. Aftcr°the h 'inl<in 
the IVasp, Capt. Kernodle was assigned to 
staff of Gen. Vandergrift. Marine comma 
on Guadalcanal, with additional duty as 
mander of the Advanced Xaval Air Base t 


As Deputy Chief of Naval Operations for 
Air, Vico Adm. John S. McCain has been 
a vital factor in taking lightning war to 
sea via the aircraft carrier, and deeper 

(Official U. S. Navy photo.] 
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suiting devastation than ever had been 
attempted before. 

It remained for the United States Navy 
and its aircraft carriers to lift this mod- 
ern “lightning war” from its wheels and 
fixed airports; to develop the principle 
of concentrated mobile power into a truly 
worldwide striking force, unhampered by 
terrain, unfettered by coastlines. Aboard 
carriers, “lightning war” went to sea. 

Many military experts arc not fully 
aware, even yet, of the tremendous strik- 
ing power of the individual aircraft car- 
rier. The limits of the effective power 
which may be available when carriers are 
used in greater and greater numbers only 
can be imagined now. One newspaper 
correspondent hinted at it recently when 
he wrote: 

“The United States Navy today can 
duplciatc from the decks of carriers — in 
numbers of planes, at least — the ‘thousand- 
plane raids' that caused so much excite- 
ment in Europe a few months ago. And to 
do this over Jap targets the Navy need 
concentrate only about half of its 'an- 
nounced' carrier strength”. 

Can you imagine being able to place 20, 
50, or even 100 airports, complete with 
runways, hangars, repair shops, and war- 
planes, within range of any single Jap- 
anese fortress we choose? Compared with 
this type of battle magic, the wizardry of 
Aladdin’s genii was a shoestring opera- 
tion. How many of the Japs’ so-called 
“non-sinkable basis” do you suppose they 
can move into the battle area to combat 
such a force? The answer is none, no more 
than France could move its Maginot 
line fortresses to meet Germany’s mobile 
attacks. 

Candidly, we may as well confess that 
necessity fathered the tactics which de- 
veloped the aircraft carrier into the com- 
manding weapon of World War II. The 
mobile task force might never have 
evolved, despite that necessity, had the 
United States Navy not been steeped in 
the tradition that the best defense is a 
vigorous offense. And had it not been for 
earlier foresight, determination, and un- 
swerving belief in Naval Aviation, the 


required striking power and superior mo- 
bility might never have been available 
when the necessity for such task forces 
arose from the ashes at Pearl Harbor. 

Japan's attack on Dec. 7, 1941, was 
political treachery, but it was also a great 
military victory which left the United 
States facing the most difficult situation 
ever encountered by a naval power. With 
a Pacific battle line of four major combat 
units against Japan’s twelve, the Navy 
was expected to stop the enemy advance, 
to save Australia and the Hawaiian Is- 
lands, and to maintain the extended sup- 
ply lines to Sydney. 

In addition to superior battle line 
strength, Japan had greater numbers of 
aircraft available for action. Its com- 
munication lines were shorter. Its con- 
voy routes likewise were shorter and were 
protected. And it held the initiative. The 
once-powerful United States Navy was 
in a desperate defensive position with its 
battle-line strength so curtailed that any 
attempt to risk a fleet engagement would 
have been brazen foolhardiness bordering 
on national suicide. 

The Navy might have defended the 
United States by blocking harbor en- 
trances and waiting for Japanese forces 
to show up and start shooting, but at best 
such a course, completely foreign to the 
sound United States naval doctrine of 
aggressiveness, could scarcely have 
achieved more than a compromise or a 
stalemate — not victory. The Navy deter- 
mined to meet the complex situation 
audaciously. From that determination 
sprang "lightning war" on the high seas. 

Strategically the Navy was forced to 
remain on the defensive until the Euro- 
pean situation had been stabilized and 
until its Pacific strength had been re- 
gained, but that did not necessarily re- 
quire a tactical defense. "The law and 
tradition of the United States Navy,” its 
officers learn, “is to take the initiative 
and strike.” Schooled in that tradition, 
the Navy had no alternative. Although 
strategically in a defensive position, the 
Navy doctrine called for tactical offensive 
with the forces that remained. 


Those forces consisted of five aircraft 
carriers in the Pacific, enough fast hard- 
hitting cruisers and destroyers to ac- 
company them, and a small band of the 
most competent airmen in the world. The 
Navy shelved battle line tactics, switched 
to a war of speed and mobility. With the 
aircraft carrier and its flyers to furnish 
long range striking power while cruisers 
and destroyers provided a defensive screen 
and short range strength, the flexible, mo- 
bile, almost independent United States 
Carrier Task Force took shape, fashioned 
to strike hard and fast. 

Less than two months later, on Feb. 1, 
1942, while daring air squadrons from the 
carrier Enterprise blasted Japanese bases 
at Roi, Kwajalein, Taroa, and Wotje in 
the Marshall Islands, equally daring air- 
men from the Yorktown struck Jaluit, 
Makin, and Mili in the Gilberts. Twin 
task-force thrusts smashed carefully con- 
structed threats to American supply lines. 
The seagoing blitzkrieg was born. 

These earlier carrier task forces were 
small, usually including only one, or per- 
haps two. carriers with a few protecting 
cruisers and destroyers. They roved the 
Pacific, raking the Jap’s installations at 
every cruicial point, blasting his supply 
lines, disrupting his reinforcement routes, 
knocking his plans and progress com- 
pletely askew. They raided Wake, then 
Marcus. Airfields and seaplane bases 
which the Jap laboriously built and 
manned as so-called "unsinkable carriers" 
were decommissioned in whole or in part 
just as surely as though they had been 
ships at anchor in the Pacific lagoons. 
The “unsinkable carriers” were the easi- 
est sort of targets for the mobile United 
States carrier task forces — "sitting ducks,” 
if you please. Uncle Sam’s aircraft and 
big guns simply pounded them to ruins, 
then steamed majestically on their way 
to blast other installations. 

Shattered along with those Jap instal- 
lations were the remnants of the per- 
sistent theory that carrier aircraft were 
of value only as elevated platforms from 
which the enemy could be scouted and 
observed. Carrier planes demonstrated 
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Added versatility has been given 
olready-versatile carrier aviation by 
"ugly ducklings,” such as one 
shown here. These escort carriers 
first proved worth in North African 

cently, during Marshall invasions, 
they literally ” went ashore” with 
landing vessels to provide most 
effective spat air-support yet de- 
veloped. . (Official U. S. Navy 


the striking power to stop the Jap; they 
became the Navy's Sunday punch. 

The battles of the Coral Sea and Mid- 
way, in which destruction of her carrier 
strength doomed Japan's ocean mobility, 
further erased the battleline conception of 
naval tactics and clinched the carrier’s 
place as backbone of the fleet. Opposing 
forces fought solely by means of air power 
without ever being within gun range of 
each other, or close to it. 

As the battleship force regained its 
pre-Pearl Harbor strength, new and re- 
modeled mcn-of-war joined the task 
forces, increasing the potency of each 
carrier by adding spectacular surface and 
anti-aircraft protection, bolstering task- 
force striking power by hammering Jap- 
held shore fortifications under umbrellas 
of friendly aircraft. Meanwhile, more 
and more aircraft carriers slid off the 
ways and joined the already potent mobile 
forces until task forces that included 
from 5 to 20 carriers and scores of sup- 
porting vessels dared the Jap to show 
his fighting fleet. 

Early this year, the late Frank Knox, 
Secretary of the Navy, announced that 
more than 42 aircraft carriers of all types 
were in service. The launching of many, 
many more has been announced since 
that time. These range from the 33,000- 
ton fleet carriers, more than 800 ft. long 


and carrying more than 80 planes each, 
through the 10,000-ton converted carriers 
of the Independence class, down to the 
"ugly duckling" escort carriers. The last 
group, by sheer fury of attack in anti- 
submarine warfare and in the North 
African and Attu invasions, has earned 
an essential role in combat operations. 
The bold little escorts moved right in 
with amphibious forces in the recent 
Marshall Islands invasion to provide the 
most effective spot air-support yet de- 
veloped. 

As these various carriers joined the 
Pacific fleet, the rapier-like task forces 
developed into clubbing juggernauts that 
now rove hundreds of miles from the 
nearest friendly base and strike with im- 
punity deep in enemy territory. 

Consider the naval-air operations made 
possible by such forces as revealed dur- 
ing early February. The month opened 
with one gigantic carrier task force spear- 
heading the conquest of the Marshall 
Islands, more than 500 mi. from the nearest 
friendly base. On Feb. 16 and 17, while 
many carrier planes still were helping the 
Marshall mop-up in the Kwajalcin area, 
a carrier task force bombed and shelled 
Truk, one-time bastion of the Jap naval 
strength more than a thousand miles past 
Japan’s “unsinkable carrier’’ front line. 
Meanwhile, another carrier task force at- 


tacked Eniwetok Atoll, leading an in- 
vasion which was completed Feb. 21. 
While that operation progressed, the Truk 
attacking force steamed northward to the 
Mariana Islands between Truk and the 
Japanese mainland where, on Feb. 22, its 
carrier-based planes pounded bases on 
Saipan and Tinian. 

These were not just stabs. They were 
crushing blows. Japs based on the Marsh- 
alls and Eniwetok were beaten into sub- 
mission and the territory occupied. At 
supposedly untouchable Truk at least 23 
Japanese vessels were sunk and more 
than 200 aircraft downed. These opera- 
tions included none of the naval activity 
farther south in the Pacific area nor any 
of the many supplementary forays by 
army and navy long range bombers. And 
the world thought it was seeing "light- 
ning war" in 1939! 

Despite present success, as task forces 
focus mighty military power at key points, 
the United States must continue to plan 
on the basis of a long war against re- 
sourceful and determined opponents. Un- 
der-estimating the enemy is a luxury that 
even a powerful nation such as ours can 
ill afford. No one can foretell now 
whether the United States still will be at 
war in late 1945 or 1946 when, the new 
45,000-ton super-carriers (for which con- 
tracts recently were announced) become 
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available, much less predict what effect 
they may have on naval operations. 

It is difficult to imagine how super- 
carriers could enable United States forces 

security than is now being achieved. Pres- 

again and again. The United States Naval 
Air Force, minus super-carriers, has with- 
out a single exception proved superior to 
any opposing aircraft, whether based on 
land or sea. The myth of carrier vulner- 
ability to land-based air opposition al- 
ready has been disproved. Super-carriers 
simply are expected to increase the United 
States Naval Air Force’s present superi- 
ority. How much, no one now knows. 

Greater armor protection and so-called 
super-decks should give super-carriers in- 
creased immunity to bomb damage. 
Greater compartmentation should nullify 
the torpedo threat Wide flight decks and 
heavier arresting gear are expected to 
make routine the use of twin-engine 


bombers possible in regular carrier pro- 
cedure, thus extending carrier aircraft 
range and adding to destructive fire power 
of task forces. 

The net value of such improvements 
cannot be accurately determined on the 
basis of present enemy equipment and 
tactics. Recent bomb and torpedo at- 
tacks aimed at present United States car- 
riers have been utter failures. At Rabaul, 
Japan lost 64 of 70 planes when it at- 
tempted such an attack. Carriers 
afloat today have proved that their com- 
partmentation is adequate to permit them 
to take torpedoes and continue in combat. 
Present task forces are not finding the 
additional range and power of twin- 
engine aircraft necessary in order to shat- 
ter crucial bases of the Japanese defense 
system in surprise attacks. 

However, having felt the devastating 
power of lightning war at sea, the nation’s 
enemies undoubtedly are making every 
effort to adjust their defenses to meet it 


By the time the super-carriers are ready 
for the fleet, it may be that their addi- 
tional power, speed, and air range will 
be required. Construction of the super- 
carriers can best be termed insurance — 
insurance of continued victory in the 
Pacific — tor they will mean increased 
carrier effectiveness, and victory in the 
Pacific most certainly hinges on the mo- 
bile warfare waged by aircraft carriers. 

"Hinges” does not imply carrier self- 
sufficiency. The carrier alone is no more 
a self-sufficient combat unit than an iso- 
lated battleship; no more invulnerable, 
nor vulnerable, than any isolated advanced 
base. The fleet carrier is simply a mobile 
flying field which can stay at sea for 
wpeks with its 2,000 or more officers and 
nlen and can fuel and supply other ships 
as well as its air complements. It has its 
own hangar, its own weather bureau, its 
own repair shops and replacements, but 
it still requires support. Tactically it oc- 
(Turn to page 257) 
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Celebrated Soviet women flyers — Marina Raskova (left), Paulina of this record-breaking trio, for Ma /. Raskova met death in air combat 
Ossipenko (center), and Valentina Grizodubova. Latter, now USSR's last year, while Copt. Ossipenko was killed while testing a new 

Chief of Aeronautical Authority, Foreign Division, is sole survivor aircraft prior to the Nazi invasion. (Sovfoto.) 


HOW WOMEN FLYERS 
FIGHT RUSSIA'S AIR WAR 

By MADELIN BLITZSTEIN 


Many hurdles — of education and of opportunity — have faced the 
women who have contended for places in Soviet aviation. But 
those places definitely have been won, first in record flights and 
now in actual front-line sky fighting. 


D espite the pact that the Russian 
government officially discourages 
their participation in combat fly- 
ing, many Soviet women have, neverthe- 
less, joined the air fight against the Nazis. 
And they have rung up an outstanding 
record in shooting the enemy from the 
skies, as well as in bombing many key 
Nazi objectives — this in addition to their 
excellent job of essential flying behind 
the front 

The striking bravery and skill of Maj. 
Marina Raskova, pilot and Red Air Force 
Regiment Commander, is exemplary. 
Killed in air action last year, her ashes 
were laid, with full military honors, in the 
Kremlin wall not far from those of her 
co-flyer, Capt. Paulina Ossipenko, who 
met her death while testing a new plane 
some months before the Nazi invasion. 


The Raskova rites comprised the first 
state funeral held in the Soviet Union dur- 
ing the present war. 

Today, other women pilots are con- 
stantly in training to take the place of 
those who, like Raskova and Ossipenko, 
fall in active duty. 

Now holding the important USSR post 
of Chief of Aeronautical Authority, For- 
eign Division, is Valentina Grizodubova, 
sole survivor of the courageous Raskova- 
Ossipenko-Grizodubova trio. Valentina 


was awarded the coveted title of Hero 
of the Soviet Union because, together with 
her two comrade flyers, she made not 
only national but international aviation 
history. 

While these three Russian women pilots 
established new records, both as indi- 
viduals and in concert, it is the biography 
of Valentina Grizodubova which is most 
closely connected with the historical de- 
velopment of aviation in the Soviet Union. 

Before the October Revolution, Valen- 
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Jr, Li. Lilya Litvak was awarded Order of the Red Star following service at Stalingrad, where 
she accounted for three enemy planes in single-combat and helped down two in group-combat. 
In a later action, she was attacked by four Messerschmitts, and despite a serious leg wound 
she destroyed two of them and eluded the others. She was, however, killed at the Battle of 
Kharkov in 1943. (Sovfoto.) 


tina’s father, Stepan Grizodubov, an in- 
dustrial scientist, evinced ability in both 
aircraft construction and flying. In 1910, 
he completed the design of his first air- 
craft — one of the initial Russian airplane 
designs. Like the Wrights, Grizodubov 
personally built the plane he had visua- 
lized, with certain aid from interested 
fellow workers. Meanwhile, not having 
a son, he saw nothing unusual about tak- 
ing his daughter up into the air with him. 
Thus Valentina was introduced to the air 
at an early age. 

It was in 1928 that Valentina received 
her pilot's license, but she was not yet 
satisfied with her knowledge of aeronau- 
tics. She continued her studies and, in a 
few years, was made an instructor in a 
flying school. Later, she was named pilot 
of the Gorky propaganda air squad. 

By 1937, Pilot Grizodubova held no less 
than five international women's flying 
records. These were awarded for flying a 
single-seat sport plane 100 kilometers 
(63 mi.) at an average speed of 137 mph.; 
for flying a single-seat light seaplane the 
same distance at a speed of 118 mph.; for 
flying a two-place seaplane this distance 
at an average speed of 124 mph. ; for bet- 
tering the current international altitude 
record for women by making a flight to 
a height of 1.98 mi.; and for breaking the 
non-stop flight record for women by flying 
from Moscow to Aktubinsk in Asiatic 
Russia, a distance of 901.S mi. 

For these and other achievements, Pilot 
Valentina received the Red Banner of 
Labor and the Order of the Red Star. 
Moreover, in December 1937 she was 
elected a deputy to the Supreme Soviet, 
for she was then — as she is now — inter- 
ested in governmental matters. 

In 1938 she joined hands with Marina 
Raskova and Paulina Ossipenko. Each of 


Once an air club instructor and engineer tst 

kova is now a fighter pilot. She is credited 
with downing a Ju-88. (Sovfoto.) 


the latter had had an individual aviation 
history totally different from hers. 

Perhaps the most interesting life story 
is that of Paulina Ossipenko, born in 1907 
in the Dniepropetrovsk Region. There 
were twelve children in Paulina’s peasant 
household ; her mother was illiterate and 
her father could read and write only with 
great difficulty. 

When Paulina reached school age. Her 
family was unable to buy her shoes, 
clothes, or books, hence school was ruled 
out ; instead the little girl went into 
service, first as a nurse, then as a farm- 
hand, and finally, at 17, she was working 
as a charwomen in a grain elevator. 

When farm collectivization was intro- 
duced. Paulina got a chance to show her 
capabilities; she was shifted to work on 
a poultry run, and she served there long 
hours, with noteworthy conscientiousness. 
Due to her labors, the health of her poul- 
try was exemplary, and as a reward the 
villagers elected Paulina Ossipenko to 
their local Soviet in 1927. 

This office brought Paulina another op- 
portunity to increase her knowledge; she 
went to the village school and studied 
grammar and mathematics. And soon she 
was transferred to the city of Kiev to 
delve into poultry science. It is to be 
noted that those days were doubly difficult 
for her because most of her fellow pupils 
had much more previous schooling than 
she. Paulina had to spend nights cram- 
ming her lessons, and she often had to 
have extra help from the other students. 
Nevertheless, she was graduated with 
honors and certified back to her native 
village as an instructor in poultry-raising. 

Farm life filled this girl’s time and 
thoughts — until one day two training 
planes visited the village. Immediately 
Paulina made up her mind to become a 
pilot. And in spite of the open derision 
from the local farmers — who were certain 


that a chicken raiser was hot fit to be 
an airplane pilot — Paulina, after great 
insistence, gained permission to enroll in 
an aviation school near Sevastopol. The 
mysteries of physics, electrical engineer- 
ing, and aerodynamics accordingly were 
unveiled for her, and Paulina Ossipenko 
was graduated in 1932 with exceptional 
grades. When she returned to her native 
village dressed in flying kit, her family 
was rightly proud and the villagers 
incredulous. 

Because of the ability she had dis- 
played, Paulina was sent to serve with the 
air unit of the Kharkov garrison. Only 
two years later, she was made a flight 
commander, her special field becoming 
altitude flights. She flew to a height of 
4.7 mi. without oxygen, then broke all 
existing women’s records for altitude fly- 
ing by hitting the mark of S.5 mi. In 
addition to these records, Paulina estab- 
lished (in three successive days, May 
22-24, 1937) three international women’s 
records : One for altitude without a pay- 
load, a second with half-ton payload, and 
the third with a one-ton payload. 

Now ranked as a lieutenant, she was 
quickly to win additional honors : There 
came her election as a delegate to the All- 
Army Conference of Commanders’ Wives 
in Moscow in 1936 ... at the Kremlin, 
she delivered a speech concerning the 
participation of women in national de- 
fense . . . and the people's Commissar 
of Defense granted her permission to 
attempt a non-stop cross-continent flight 
from Sevastopol to Archangel. 

In July of 1938, she completed this 
flight, with Vera Lomako and Marina 
Raskova as her co-pilots. For this suc- 
cess, Paulina Ossipenko was made a cap- 
tain and awarded the Order of Lenin. 

This Sevastopol-Archangel flight was 
Paulina's first with Marina Raskova. Let 
(Turn of page 25S) 
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HERE ARE YOUR MARKETS 

PART III — MOUNTAIN AND PACIFIC REGIONS AND CONCLUSION 


By JOHN FOSTER, JR. Managing Editor. "Aviation" 

Concluding AVIATION'S detailed presentation of nation-wide 
merchandising data, the Mountain and Pacific regions are analyzed. 
And finally, the broad distribution framework is ranged, with 
logical locations named for setting up a national aviation-product 
sales and service network. 



OM PARED WITH THE "LUSH" MAB- 

f KETS of the Middle Atlantic and 
Pacific regions, and the con- 
sistenly fertile fields provided by the East 
and West North Central areas, the eight 
states comprising the Mountain region 
at first appear to present formidable ob- 
stacles to aircraft sales and service. True, 
the distributors and dealers — like the cit- 
ies themselves — will be farther apart, but 
there must be both sales and service in 
any complete distribution organization. 

Although the Mountain region is eighth 
in importance among the nine regions, 
according to the measurable data shown in 
Table VIII, analysis of Montana, Idaho, 
Wyoming, Colorado, New Mexico, Ari- 
zona, Utah, and Nevada as individual 
states shows aircraft and accessory manu- 
facturers can find profitable outlets for 
their products in the region. 

Montana, with 159,963 families, has but 
0.6 percent of the U. S. total, with .37 
percent of the buying income and .42 per- 
cent of the retail sales. It should be 
noted, however, that the 129,758 passen- 
ger cars owned means that four out of 
every five families has this type of trans- 
portation. Pilots outnumber private planes 
by a bit over 7 to 1 ; for the last avail- 
able date (as of Oct. 1, 1941) showed 
there were 786 non-airline pilots regis- 
tered, compared with 163 planes, or 0.7 
percent of the country’s total. A total of 
69 airports give the state .47 improved 
landing facilities for every 1,000 sq. mi. 
On a weighted basis, Montana measures 
out in 35th place among the 48 states. 

Idaho’s 141,727 family population is just 
0.5 percent of the nation’s total, and the 
state's buying income and retail sales per- 
centages stand at .30 and .37, respectively. 
Here again, the automobile ownership is 
high, the total standing at 116,972, or 83 
per hundred families. Here again, also, 
the pilots outnumber the planes owned 
by over 7 to 1, the figures being 748 and 
106. The 42 airports— well distributed 
geographically — give the state .51 ports 
per 1,000 sq. mi. The combined factors 
put Idaho in 38th place among the states. 

Conforming closely to the Mountain 
region pattern, Wyoming's 69,374 fami- 


Sparse is word lor family populations in 

lor Colorado is only one to top 300^,000. 
Nation's smallest state-lamily population 
— 33.291— is in Nevada. Nevertheless, 

region, and profitably so. Three Pacific 
states cover many ranges, with Cali- 
fornia measuring out as Class A market 
in this — os well as every other — category. 
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lies comprise but 0.2 percent of the na- 
tion's total, but automobile ownership con- 
tinues at nearly one for every family — 
61,423. Buying income and retail sales 
stand at .17 and .21 percent of the na- 

A1 though the state is the home of famed 
Yellowstone National Park, little has 
been done to encourage flying in this 

has only 35 airports — .35 per 1,000 sq. mi. 
This lack of facilities may account for 
the fact that the state had but 471 non- 
airline pilots and recorded ownership of 
but 86 aircraft, factors which weigh the 
state at 44th place on a state-by-state 
rating. 

In 31st place on a weighted state basis, 
Colorado is one of the five mountain 
region states in the Class D bracket Fam- 
ily population of 316.000— largest in the 
region— is 1.2 percent of the national 
total; buying income is .71 percent and 
retail sales are .82; Typical of the region, 
though, is automobile ownership, the total 
standing at 279,849, an average of 89 
for every hundred families. Registration 
of aircraft is also highest in the region, 
the 222 planes making up 0.9 percent 
of the national total. Pilots not engaged 
by airlines total 1,339, a ratio of more 
than 6 to 1. Airport facilities here, too, 
are hardly commensurate with the scenic 
attractions of the state, for with 47 ports, 

l!o00 n fq. a mi! ,CS mCa5Ure ° U ‘ ‘° ' PCr 

New Mexico and Arizona appear to 
offer greater potentialities than actuali- 
ties, for their family populations of 129,- 
475 and 131,133 together make up only 
0.7 percent of the national total, while 

each and retail sales amount to .26 and 
.35 percent respectively. Automobile 
ownership, however, is greater in Arizona, 
the average standing at 79 per hundred 
families, compared with 62 in New 
Mexico. 

In straight aviation criteria, too, 
Arizona leads its neighbor state, except 
for aircraft owned ; New Mexico has 143 
and Arizona 1 less. Pilots registered 
totaled 657 in Arizona and 542 in New 

Mexico, and in airports the Sunshine State 
again led, 70 to 60. Individual state rat- 
ings put Arizona in 36th place, New 
Mexico in 37th. 

Utah at 40th place among the states, 
also conforms to the Mountain pattern 
of sparse family population, the 139,487 
total being just 0.5 percent of the national 
total, and automobile ownership holding 
up to a good cars-per-hundred-family 
ratio of 79, with a total of 110.033. Again 




Utah conforms on aviation criteria, non- 
airline pilots totaling 860 and aircraft 
owned standing at 112, or 0.4 percent. 
The total of 29 airports is smallest for 


the eight states, but at .36 per 1,000 sq. 
mi., it is a bit ahead of Nevada. 

Although Nevada has the smallest fam- 
ily population of any state — 33,291 or 0.1 
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Sparse population and low buying income keep retail sales at low levels in Mountain region, 
correlation between the three indices being exact tor every state except Colorado, where 
sales index drops one range below population and income. In Pacific states, retail sales 
correlate very closely with population and again California hits top range. 


cccds that of the East South Central 
region, whose population is more than 
twice as great, and the total of 5,652 of 
non-airline pilots registered is above both 
the East South Central and New Eng- 
land regions. 

Adequate facilities appear to be one of 
the greatest deterrents to broader accept- 
ance of private flying, for although the 
386 landing fields comprise 137 percent 
of those throughout the country, the av- 
erage of .45 per 1,000 sq. mi. leaves much 
to be desired. That private flying can 
have unusual utility in this region is shown 
by consistently good weather, for this area 
is the most fog-free in the whole country. 
Practically the entire region has, accord- 
ing to Weather Bureau maps, less than 
five days fog per year, with only small 
sections of the northwest and east-central 
portions having between five and ten day3 
per year. 

Pacific Region 

California not only produces airplanes — 
its people very definitely own and fly 
them. Measurable data, as shown in Table 
IX, rank the state as a Class A market, 
second only to New York in importance 
for the country as a whole. 

The 10,657 non-airline pilots registered 
give the state a total of more than twice 
that of any other, most conclusive indi- 
cation that private flying has long been 
accepted in a large way. Its ownership 
of 2.292 planes (9.8 percent of the national 
total) is exceeded only in Pennsylvania, 
where registrations on the last available 
date were 2,372 or 10.2 percent. The cor- 
relation between available landing facili- 
ties and the growth of private flying is 
forcibly shown here ; for California, with 
227 airports tops the nation, even though 
other states may have more per 1,000 
sq. mi. And. unlike some of the south- 
ern states, military installations for train- 
ing purposes appear now to have much 
better locations for possible postwar civil- 
ian use, since they arc closer to popula- 

On non-aviation criteria. California 
stacks up well also. Its 2,138,343 family 
population make up 6.2 percent of the na- 
tional total, but buying income percentage 
(Turn lo pane 123) 


Table IX — Pacific Region 


percent — the state should not be over- 
looked for at least dealership possibilities, 
if for no other reason than the prospects 
among its many "six-weeks” residents. 
Even the "native” population make up 
good transportation prospects, for auto- 
mobile ownership stands at 30,126, or 91 
per hundred families, the highest in the 
region. Ratio of plane ownership to 
pilots is tops in the Mountain region, for 
the state had 66 aircraft registered and 
249 non-airline pilots. A total of 34 air- 
ports or .31 per 1,000 sq. mi. — smallest 
percentage in the region — would not ap- 
pear to back up the consistent sponsor- 
ship provided by aviation’s long-time 
friend, Sen. Pat McCarran, for Nevada 
stands 46th among the 48 states. 


While the Mountain Region is far and 
away the largest, geographically, it has the 
smallest family population in the country, 
a total of 1,120,450 or 3.8 percent of the 
U. S. aggregate. This alone would seem 
to indicate it would be the worst market, 
but the contrary can be made the case 
by aggressive selling. The very fact that 
distances are so great gives the airplane 
a distinct advantage. That the people 
of the region are ready prospects for 
good transportation facilities is shown by 
automobile registrations of 911,752, or 81 
for every hundred families. This means 
that between 78 and 85 cars are owned 
per 100 families, second highest rating 
in the whole United States. 

Registrations of 1,040 private planes ex- 


7. No. aircraft 

registered 

8. Percent aircraft 

9. No. 

tl. Airportaper 1,000 

12. Percent airports . 

13. State market 

14. Region market 


306,540 2,201,938 3.009,712 
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is higher— 8.54 percent— as is the figure 
for retail sales, which stands at 8.37. On 
the measure of transportation needs, au- 
tomobile ownership of 2,261,938 shows up 
at more than one per family, at a ratio 
even slightly higher than that in Michigan, 
heart of the country’s auto industry. 

Oregon, much smaller geographically, 
measures out as a Class C market for 
aviation products in 27th place on a na- 
tionwide basis. Its 337,492 family popula- 
tion comprises 0.9 percent of the nation's 
total, but its buying income stands at 1.11 
percent and the state does 1.30 percent of 
the country’s retail sales. That Oregon- 
ians are good transportation prospects is 
shown by passenger car registrations of 
306,540, almost one per family. 

In the ratio of aircraft ownership to 
family population, Oregon is above aver- 
age for the country, with 310 planes regis- 
tered, or 1.4 percent of the national total, 
as it also is in the number of non-airline 
pilots, which totals 1,421. Both these 
figures would undoubtedly be raised with 
an increase from the present total of 46 
airports, or .47 per 1,000 sq. mi. 

Consistent with the ratios of the Pacific 
region’s other two states, Washington’s 
1.6 percent of the family population has 
2.03 percent of the buying income and does 
2.20 percent of the national retail sales. 
Four of every five of the families own a 
passenger automobile, for the total stands 
at 441,234. 

There are approximately six pilots to 
every plane, the respective totals being 
2,420 and 404, the latter comprising 1.7 
percent of the national registration. These 



Passenger car registrations, as guide to transportation habits, also tollows pattern set by 
other indices for both Mountain and Pacific regions, with California showing highest ratio 
with 2,261,938 cars for 2,138,343 families. 


two figures might easily be materially in- 
creased with more landing facilities, since 
the state’s airports number 61, or .91 per 

I, 000 sq. mi. On a weighted basis of 
presently measurable data, Washington 
ranks in 15th place among the states. 

Boosted in every category by Cali- 
fornia’s impressive figures, the Pacific re- 
gion makes up the third ranking aviation 
oroduct marketing area in the country. 
The 3,013,172 families make up 8.7 per- 
cent of the national family population; 
they have 11.68 percent of the country's 
buying income and have accounted for 

II. 87 percent of the retail sales. The 
total of 3,009,712 passenger car registra- 
tions gives the highest ratio of cars to 
families in the country. 


The 14,498 non-airline pilots make up 
the second largest regional total, topped 
only by the 15,160 in the East North Cen- 
tral region, while the 3,006 private planes 
— 12.9 percent — make up the third highest 
total, trailing the Middle Atlantic's 4,703 
and the East North Central’s 4,658. The 
total of 334 airports gives the Pacific 
region fifth place among the country’s 
nine regions in this category. 

Southern California chambers of com- 
merce to the contrary, there are areas 
with better year-round Hying conditions, 
for Weather Bureau maps show that the 
annual average number of days with dense 
fog in that section ranges from 20 to 40, 
dropping to 10-20 in the central coastal 
region and increasing to over 50 along the 
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northern coast of the Pacific region. On 
the whole, however, weather will be much 
less of a limiting factor in marketing 
aircraft and aircraft products in this re- 
gion than in some others, especially in 
view of the past record hung up by the 

The Distribution Framework 

With the various aviation marketing 
data compiled and analyzed by individual 
states and regions, the final step is to 
correlate them on a nation-wide basis as 
a guide for establishing distributor and 

Exact locations for each will, of course, 
vary with each company's policy, the 
price of its products, perhaps the present 


distributor-dealer set-up, and other fact- 
ors. In a study such as this, presenting 
basic data for the use of both producers 
and distributors, it would be unwise today 
to arbitrarily state that "a distributor 
should be located here, and dealers lo- 
cated there or there.” It is, in fact, im- 
possible for even an individual at this 
time to say “we will put a distributor 
here and a dealer there;” somebody else 
may get that distributor or dealer first, in 
which case an alternate must be selected. 

There are, however, certain basic fact- 
ors that will apply in every case, so that 
an over-all framework can be set up, a 
framework within which each individual 
manufacturer, or potential distributor or 
dealer can establish his own pattera 


In suggesting the various distribution 
areas, one fundamental premise has al- 
ways been kept in mind: That is, in any 
organization that is to be able to guar- 
antee one-day delivery to any dealer, the 
network of distributors must be so com- 
plete that every dealer in any particular 
distribution area will be no more than a 
7-hr. round-trip flying time from his dis- 
tributor. On the basis of 100 mph. cruis- 
ing speed, this would mean that distribu- 
tion areas would have a radius of not more 
than about 350 mi. ; in most cases it would 
probably be less. 

Such a network would call a minimum 
of some 20 distribution points, but it is 
obvious that population and wealth con- 
centrations, high aircraft registrations, 
and large numbers of airports would 
indicate support— in fact the need — for 
more distribution units than this bare 
minimum. 

We have, therefore, selected 37 areas 
including 46 possible locations which not 
only meet the geographic qualification, 
but provide the framework within which a 
distributing organization could be set up, 
with each organization making its own 
choice of final locations that would best 
cover the territory for that particular 
company. 

The Distribution Centers 

In the country's No. 1 marketing region 
—the Middle Atlantic States — it is obvi- 
ous that the metropolitan New York City 
area provides a very important distribu- 
tion point, a point which would call for 
locations either on Long Island, in West- 
chester County, nearby New Jersey, or, 
perhaps, in all three. Since the Middle 
Atlantic region embraces 7,278,911 fami- 
lies with 25.21 percent of the country's 
buying income, 4,703 aircraft and 344 air- 
ports, additional sales and service facili- 
ties might easily be necessary. Spreading 
them out, then, would suggest these addi- 
tional possible locations: Buffalo, N. Y., 
and Philadelphia and Pittsburgh, Pa. It 
should be noted that possible distribution 
points only have been suggested; dealer 
locations are outside the scope of this 

Despite the fact that all, or at least part, 
of Connecticut, could best be served by 
the New York distribution center, Boston 
is the logical point from which to cover 
the remainder of the New England region 
which, with part of Connecticut, would 
embrace approximately 2,000,000 families 
and some 125 airports. If an additional 
outlet proves necessary, Portland, Me.. 
appears the most logical, especially in 
view of its location on the coast for 
amphibious or water-based craft 

The eight South Atlantic states, stretch- 
ing from Delaware to Florida and making 
up the fourth most important region, run 
smack into the overlapping of territories 
noted earlier in the series. Under the 
straight geographical formula, for ex- 
ample, distributors at either Philadelphia 
or Pittsburgh would extend well into the 
South Atlantic region. However, it must 
be remembered that both population and 
wealth are conccntraded in this section 
of the country. Therefore, it is apparent 
that a distributorship might well be 
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established in either Baltimore or Wash- 
ington, to cover the territory from, say, 
the Pennsylvania line southward, includ- 
ing Maryland, Delaware, Virginia, and 
West Virginia. As the population and 
wealth become - more sparse toward the 
south, the next distributing point would 
logically appear to be Atlanta, to cover 
North and South Carolina, Georgia, and 
northern Florida as part of its territory. 
The southern half of Florida and, possibly, 
the Bahamas and Cuba, could be serviced 
by a distributing center located in Miami. 

Due to many similarities in terrain, 
weather, and economics, the lower half of 
the East South Central region — the states 
of Alabama and Mississippi — might well 
be served from the Atlanta distributorship. 
However, if the region, also including 
Kentucky and Tennessee, appears to re- 
quire separate coverage, a distributing 
point located at Nashville would nearly 
meet the requirements of having the most 
remote dealer no more than 350 mi. away 
from his distributor. 

Midwest Sales-Serviee Centers 

While the five states of the East North 
Central region constitute a much smaller 
geographic area, it must be remembered 
that they comprise the nation's second 
most important marketing region and 
therefore will require greater concentra- 
tion of sales and service facilities. 

It would appear that the two most obvi- 
ous spots would be Chicago and/or De- 
troit. Additional locations (if more cov- 
erage proves necessary) which would 
give a good geographic distribution 
throughout the territory would include: 
Cleveland, Columbus, and Cincinnati, 
Ohio, the latter probably overlapping into 
Kentucky. Indianapolis appear* logical 
for the southern portion of the Hoosier 
state. Perhaps not all these would be 
distributor points ; at least they would be 
pertinent for large dealerships. 

Moving now into the seven West North 
Central states — making up the fifth most 
important region — the northernmost terri- 
tory would best be served from a distribu- 
torship in the Twin Cities, Minneapolis 
or St. Paul, a point which could cover 
the eastern portions of both North and 
South Dakota. Omaha could serve all or 
most of Nebraska and western Iowa. Al- 
though some organizations might choose 
Des Moines for its central Iowa location, 
the state could also be served from a unit 
located in Davenport or in Moline, III., 
both of which are in an almost direct line 
from Chicago. 

Eastern Kansas would naturally come 
in the market sphere of Kansas City, 
which could also handle the western part 
of Missouri. The eastern part of Missouri 
falls into the sphere of St. Louis, which 
would overlap into southern Illinois. 

Unless the products are in a price range 
where very complete coverage is essential, 
the state of Arkansas could probably be 
served from St. Louis or a distribution 
center located in the West South Central 
region in either Tulsa or Oklahoma City. 
If, however, the products arc in the 
bracket suggested, a distributor might 
logically be established in Little Rock. 


Note that the suggested location is “either 
Tulsa or Oklahoma City;” both are wide 
awake aviation cities, hence the choice 
between them is something each sales 
manager will have to decide for himself. 

In Kansas, by far the leading aviation 
center is Wichita, home of three major 
league aircraft builders of which at least 
two can be counted on as important fact- 
ors in the personal plane production field. 
It would be natural to assume that each 
would represent a distribution point, and 
it would be up to each individual manu- 
facturer, distributor, or dealer to deter- 
mine for himself if he wanted to attempt 
an invasion right in these companies’ own 
“front yard." 

This point of “front yard invasion” will 
come up in several areas, particularly 
along the East and West Coasts (as shown 
by the complete list of a aircraft manu- 
facturers given in Aviation’s 11th Annual 
Directory Issue, published last February). 
It is an important factor, for such mat- 
ters as delivery price and service facili- 
ties must be considered. 

In Texas there is again the matter of 
choosing between two leading aviation 
cities — Dallas and Fort Worth. And 
again the selection must be made by each 
individual distribution head. Although 
the Dallas-Fort Worth location would 
cover most of the state, with the 350-mi. 
radius qualification, the need for more dis- 
tribution facilities would logically lead to 


THINGS TO WATCH 

• Factors affecting marketing con- 
ditions will vary from time to time 
and location to location; they must 

measuros can be taken of the changes 
they bring. Prominent among such 

Population shills: The war has brought 
marked increases to some areas, it 

ures should be reviewed at frequent 
intervals to make sure required num- 
ber of prospects are available within 
a given territory. 

Regulations: Many states, possibly 
even counties or cities, may be 
expected to enact additional legisla- 
tion affecting flying and, conse- 

Taxation trends: Often closely allied 
with regulatory legislation and a 
factor which con easily make the dif- 
ference between black or red ink on 
the books, taxation trends should be 
carefully calculated. 

Landing faciliiies: Progressive states 
and communities can speed the 
growth of personal flying by pro- 
viding necessary landing facilities. 
Chambers of Commerce and state 

clues as to progress likely to be made 
in this respect. 


such additional establishment in Houston 
or San Antonio. 

If the 350-mi. network is to be main- 
tained, it will be necessary to establish a 
distributor at El Paso to cover west Texas 
and New Mexico. Keeping this chain un- 
broken would also call for at least one dis- 
tributor in Arizona, where the logical 
location would be either Phoenix or Tuc- 
son, both of which have long been good 
flying centers. All three of these loca- 
tions, it should be remembered are adja- 
cent to or near northern Mexico. 

Denver shows up as the number one 
choice in Colorado, also possibly cover- 
ing part of Western Kansas and southern 
Wyoming, while Salt Lake City could 
serve all of Utah plus portions of 
Wyoming and Idaho. 

If manufacturers intend to see that no 
part of the country is more than about 350 
mi. from a distributor, one. or possibly 
two, should be set up in Montana. One 
at Billings would serve eastern Montana 
and Western North Dakota, ranging over 
to the territory serviced from the Minne- 
apolis-St. Paul area; the other at Great 
Falls, Missoula, or Butte, would cover 
the western part of the state, as well as 
part of Idaho. 

Center of the northwest sphere of the 
Pacific region is Seattle, from which the 
350-mi. radius would cover all the state - 
of Washington and most of Oregon. 
However, concentration o: distribution 
facilities might call for setting up a dis- 
tributor in Portland, in which case there 
would be no "uncovered” territory along 
the Pacific Coast near the California- 
Oregon boundary, for establishment of a 
major distribution unit in the San Fran- 
cisco area would cover not only all of 
northern California but also part of 
Nevada. And last, but far from least, 
Los Angeles would be the logical head- 
quarters for distribution throughout the 
southern California area. 

The Sales Foundation 

Here, then, is a distribution “frame- 
work” oi some 38 economic-geographic 
centers giving a choice oi some 47 cities 
within which to establish an individual 
distribution organization. While there 
will undoubtedly be variants, the measur- 
able data presented indicates that more 
than one company will have representation 
in many of the same cities, with more 
than a good chance that all will not only 
be able to find profitable outlets for their 
products but also to insure profitable 
business for their distributors, and the 
latter, in turn, can be assured of sound, 
money-making dealers in the surrounding 
territory. 

The suggested distribution points, it 
should be remembered, have not been pre- 
sented as the final word; they are the 
natural result of measurable data com- 
piled and presented to offer the utmost 
value to both manufacturers and distribu- 
tors— actual as well as potential — in the 
hope that aviation merchandising will 
progress to the point where the 37 dis- 
tribution areas will quickly become known 
as merely the early foundation of a much 
more complete network. 
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Lockheed built it and called it the Con- 
stellation and it broke the Los Angeles-to- 
Washington speed record by 3 hours and 24 
minutes. It develops more than 8,000 hp., 
cruising at high, over-weather altitudes, and 
does it faster than many fast pursuit ships. 

Normally, the Constellation can accommo- 
date 57 passengers in its roomy air-condi- 
tioned cabin. But right now, it is working 
for Uncle Sam, accommodating as many as 
100 fully-equipped men. 


Many compact, friction-free Timken Bear- 
ings are giving the Constellation the all- 
important qualities of lighter weight, 
smoothness of operation, conservation of 
power, endurance and economical mainte- 
nance — as well as maximum radial and 
thrust load-carrying capacity. If these in- 
dispensable aircraft bearing features can 
help meet your requirements, why not 
write us. We’ll be glad to make recom- 
mendations. The Timken Roller Bearing 
Company, Canton 6, Ohio. 


TIMKEN 



DESIGN ANALYSIS NO. 7 


The North American P-51 "Mustang" 


By WILLIAM R. NELSON. I Verf Coot editor, "Aviation" 

AVIATION’S graphic and thoroughly detailed engineering dissec- 
tion of NAA's great fighter — initially completed less than four 
months after design inception, then fourfoldly hailed for low- 
altitude cooperation, dive-bombing versatility, high-altitude fight- 
ing speed, and long-range prowess. 


I-' generally agreed among aeronaut- 
ical engineers and military avia- 
tion authorities that it was impractic- 
able, if not impossible, to design an 
airplane capable of accomplishing more 
than one type of military operation. 

The record of North American’s 
P-Sl Mustang fighter proves, how- 
ever, that it is both possible and prac- 
tical to create a single basic design 
that can be modified, as military needs 


dictate, to keep abreast of requirements. 
Among single-seat, single engine fight- 
ers, the Mustang has been credited as 
the best low-altitude cooperational 
craft, the most versatile dive bomber, 
the fastest high-altitude fighter, and the 
plane with the greatest range. 

All this has been achieved by a plane 
whose basic design and most of its 
original specifications remained un- 
changed. New models incorporated 
equipment and design refinements but 


retained the desirable advantages of 
preceding versions. 

The original Mustang, designed and 
built for the British in less than 120 
days, was intended for low and medium 
altitude work. It was a low-wing all- 
metal monoplane powered by a 12-cyl., 
V-type Allison engine of 1,150 hp., and 
it was credited with close to 400 mph. 
speed. RAF pilots said it was highly 
maneuverable, had no “cranky" char- 
acteristics; and, for those early war 
days, it was heavily armed, with .50- 
cal. guns, one on each side of the 
engine, and one .50 and two .30-cal. 
guns in each wing. A gun camera was 
mounted in the left wing. 

In its P-51 version for the USAAF, 
the Mustang — retaining its high man- 
euverability with somewhat increased 
speed — quickly acquired fame as a 
“train buster” by virtue of its two 20- 
mm. cannon in each wing. Stripped 
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Tabulated weight, of 

of guns and with a K-24 camera it 
became a widely used scouting and re- 
connaissance plane. 

The invasion of Sicily was high- 
lighted by reports of a phenomenal, 
new "secret” fighter-dive bomber. This 
craft — which combat men quickly 
dubbed the Invader — was the A-36 ver- 
sion of the Mustang. Retaining the 
characteristics of its fighter and level- 
bomber forebears, the A-36 was 
equipped with dive brakes, two 500-lb. 
bombs, and six ,50-cal. machine guns. 

Next revision retained the basic de- 
sign and uses of previous models, but 
increased the speed with a 1,465-hp. 
Allison engine with single-stage, 
single-speed supercharger. Auxiliary 
fuel tanks gave considerably greater 
range. Carried were wing bomb racks 
and four ,50-cal. guns, two in each 
wing, maintaining striking effective- 
ness against ground targets. 

Another revision introduced the 
1 ,500-hp. Packard-built, Rolls-Royce 
Merlin engine with two-speed two- 
• stage supercharger. Also added were 
removable bomb racks, depth charges, 
chemical tanks, and auxiliary fuel tanks. 
Armament was four .50 cal. guns. 
Speed and ceiling both went up, where- 
upon the Mustang was officially 
credited with the highest ceiling ("over 
40,000 ft.”) and the greatest speed 


Packard-built fio//s-Royce JMerhV ' 
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(“over 425 mph.”) of any fighter in 
existence. Soon the Mustang was ac- 
companying our heavy bombers on 
their longest missions, since it pos- 
sessed the longest range of any single- 
engine fighter in the war. 


These achievements are, from an 
engineeripg standpoint, remarkable — 
because they were accomplished by a 
plane that does not to any extent em- 
body previously unknown engineering 
features, but rather employed refine- 


ments of known accepted practices. 

Such performance is attained by close 
attention to aerodynamic cleanness of 
design, employing an efficient, low- 
drag, laminar-flow airfoil, a modifica- 
tion of an NACA. design. Second- 
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Engine controls. ( I ) Engine throttle control; 
(2) throttle stop release; (3) throttle name 
plate; (4) adjustable throttle stop; (5) quad- 
rant to bellcrank flexible control; (6).-(l1). 
(12), (15), (If), (25) lairleads; (7) flexible 
control; (8) propeller control bucket; (9) 
propeller control bellcrank; (10) emergency 
boost control handle; (13). (14), (17). & 
(18) control rods to jackshaft; (19) carbure- 
tor air control; (20) flexible air control; 
(21) air control support; (22) jackshaft, hot 

(24) air shut-off control rod; and" (25) shut- 
off rod support. 


degree curves, calculated as mathe- 
matical expressions, are employed for 
externa! lines of fuselage, fillets, duct- 
ing, and air scoop. 

The air scoop is located below and 
just aft of the center of fuselage, where 
it was found by wind tunnel tests to 
create less drag, while operating effi- 
ciently. Both oil and coolant radiators 
are contained in the air scoop. 

An identifying feature of the Mus- 
tang is the square wing and tail sur- 
face tips, which tended to prevent 
stalling and to maintain excellent aile- 
ron control. 

The fuselage, of semi-monocoque 
construction, is divided into three main 
sections: Engine mount, main, and 
rear section, all joined with bolts. With 
exception of cockpit armor fore and aft, 
fuselage is entirely Alclad and alumi- 
num alloy extrusions. 

Engine mount is a box beam of 
Alclad sheet and extruded parts, de- 
signed so that the engine can be re- 
moved as a unit. Mount is attached 
at the firewall with four bolts. 

Main fuselage section is constructed 
around four 24ST extruded longerons, 
intermediate frames, Alclad covering, 
and stringers. Stainless steel sheet 
and armor plate firewall form forward 
bulkhead. A turnover truss of 24ST 
extrusions and formed sheet protect 
the pilot. Upper longerons are ex- 
truded H-sections which extend aft 
from firewall, tapering to T-section 
and terminating near rear section. 
Lower longeron, H-beam and U- 
channel, extends full length of section. 

Eight riveted and bolted assemblies 
which comprise main fuselage section 
may be removed and replaced as units. 
They are: Firewall, turn-over truss, 
upper deck, left and right side panel 
subassemblies, radio shelf, web as- 
sembly, and lower section with air 

Comfort and safety are given con- 
sideration in the design of the cockpit 
seat, which accommodates the seat-type 
parachute and has a kapok back- 
cushion life preserver, provisions for 
heating and cooling, and protecting 
armor plate at the firewall and seat. 
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The combination armor-plate firewall 
protects the pilot both against projec- 
tiles from line of level flight to ap- 
proximately 20 deg. below it, also 
against fire from engine. Firewall is 
face-hardened steel armor, except a 
section at center of stainless steel to 
provide room for oil tank. Aft pro- 
tection is provided by two plates of 
face-hardened steel behind the seat. 


Protection and visibility are afforded 
by windshield, rear window, and cock- 
pit enclosure. Forward flat section of 
windshield is bullet-proof, S-ply lami- 
nated glass, 1£ in. thick, sl anted 31 deg , 
from vertical, being the best compro- 
mise for visibility, protection, and aero- 
dynamic contouring. Side and upper 
panels of windshield are of ft-in. 
safety plate and transparent plastic. 


Windshield cowling extends from 
lower forward end of glass to firewall 
and down to upper longeron. 

Over instrument panel a shroud, in- 
tegral with windshield, extends aft with 
a circular rubber extrusion to protect 
pilot. This shroud supports windshield 
defroster, optical gun sight, and hand- 
holds, and it also eliminates instrument 
glare in windshield glass. 
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Flops 

clad 


it 24ST with Al- 
ts is provided by 
13 nose ribs. 


Cockpit enclosure consists of upper 
and side plastic panels, each in two sec- 
tions, forward one forming a sliding 
window with locking handle. Right 
upper panel hinges upward; left panel 
hinges downward against fuselage. 
Both have locks controlled from inside 
and outside. Hood is attached by four 
hinges, on upper longerons. An emer- 
gency release permits enclosure to be 
removed or jettisoned in emergency. 

Aft windows of molded Lucitc fit 
fuselage contour and are removable for 
access to radio behind pilot. Aft of 
radio, plywood bulkhead prevents draft 
and keeps objects from rolling aft and 
fouling controls. Nut plates at center 
of bulkhead secure oxygen bottles. 

The rear fuselage section consists of 
two 24ST longerons, a shelf and five 
formers of 24ST, three solid bulkheads, 
and Alclad skin. 

Wing is cantilever stressed-skin de- 
sign in two sections, bolted at center. 
Each consists of main panel, removable 
tip, aileron, and full trailing-edge flap. 
Wing has angle of incidence of approx- 
imately 1 deg. at root and dihedral of 
5 deg. along 25 percent chord line, to 
give stability. 

The 25 percent chord line is perpen- 
dicular to longitudinal axis of airplane. 
Wing area, including ailerons, is 233.19 
sq. ft., with span of 36 ft. ft in. and a 
taper ratio of .499. 

Main wing panel consists of a main 
spar, rear spar, pressed ribs, and ex- 
truded stringers covered with alloy 
sheet. Space is provided at inboard 
end fo^ self-scaling fuel cell, part of 
which is located in fuselage. A gun bay 
is in each wing panel to accommodate 
guns, ammunition containers, and 
chutes. Main landing gear retracts into 
wheel bay in the inboard leading edge. 

Main structural member of wing is 
forward or main spar, of two sections 
of 24ST sheet spliced together. In- 
board spar section is fabricated of .129- 
in. thick 24ST, with angle flanges along 
both upper and lower edges for spar 
caps. A .25-in. thick 24ST bar is 
riveted to inner side of upper cap be- 
tween stations 0 and 85.5. 

Rear spar is formed of two sheets of 
24ST spliced at station 128.6. Upper 
cap is reinforced by a .091 24SO angle 


Ailerons are built o I 24SI with 
plastic tab. A metal diaphragm 
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Main fuselage with firewall, front and rear wing attachment fittings, which pass bolts holding engine mount and firewall. Fuselage wing 

and air scoop underneath. Details A and B are forged fittings through fittings are forgings carrying bolts tor attachment of wings. 


between stations 0 and 92.5. Ribs and 
formers are approximately 12.5 in. 
apart and are of 24SO, heat-treated 
after forming to 24ST. At leading 
edge, wing has sweepback of 3 deg., 
35 min., 32 sec. Aspect ratio is 5.815. 

Each aileron has two spars and 
twelve flanged ribs covered with 24ST. 
The forward spar is U-shaped 24ST 


Alclad, and ribs are 24SO heat-treated 
to 24 ST. Trailing edge is 24ST sheet 
reinforced with aluminum supports and 
plastic ribs. Three aileron hinge 
brackets bolted to the forward spar pro- 
vide bearing attachment points. 

Ailerons are dynamically and stati- 
cally balanced. Internal aerodynamic 
balance is obtained by a diaphragm 


attached to forward edge of aileron 
and sealed to the rear spar by fabric 

Phenol-fiber trim tabs are mounted 
in each aileron by three hinge bearings. 
A metal horn tab provides attachment 
for actuating rod. Left tab, adjust- 
able in flight, is operated by knob on 
control pedestal. Angular travel, 10 


AVIATION, Jnly, 1944 



deg. up and 10 deg. down, is limited by 
stops on cables. 

Ailerons are conventionally con- 
trolled by the stick, and to meet varia- 
tions in specifications they can be 
connected for angular travel of 10, 12, 
or 15 deg. 

Structure of the 24ST Alclad-cov- 
ered wing flaps is two Alclad spars, 13 
nose ribs of 24SO heat-treated after 
forming to 24ST, 15 main ribs, and a 
series of rolled-section stringers, all of 
24 ST. The flap trailing edge is formed 
from’ a single 24ST sheet reinforced 
with 27 tapered hat-section supports. 
The flaps are hinged on three sealed 
ball bearings, and are hydraulically 
controlled by a lever on the control 
pedestal. Position of lever selects and 
holds aift> corresponding position of 
the flaps. V } 

Stabilizer is ?5ll cantilever, non- 
adjustable, with* detachable tips, and 
is fixed at a positive 2-deg. angle of 
incidence relative to the longitudinal 
axis of the airplane. Forward and aft 
spars are of 24ST Alclad. Flanged 
ribs are formed of 24 SO Alclad heat- 
treated to 24ST, as are six extruded 
stringers. Dual stringers are on the 
lower covering. Stabilizer tips are of 
52S, JH stock on two ribs. Area is 
approximately 28 sq. ft., and "3paH~is' 
I3-ffT2 i in. 


Elevator incorporates 18 flanged 
ribs, front spar, trailing edge, and a 
short intercostal beam, all 24ST 
Alclad. Covering is fabric with Alclad 
leading edge extending to main spar, 
excepr-for that portion cut out for ele- 
vator hinge fitting. Right and left 
elevators are interchangeable, fastened 
to stabilizer with five sealed ball bear- 
ing hinges, and are statically and dy- 
namically balanced. Static balance is 
by a 13j-lb. lead weigh! -attach ed to 

outboard end of leading edge. Total 
elevator area is approximately 13 sq. 
ft., and angular movement by the con- 
trol stick is 30 deg. up and 20 deg. 
down. Each elevator has an adjustable 
trim tab a pproximately 4ii in. by 
"32* in. 

Finals composed of front and rear 
spars of 24ST Alclad and ribs covered 
with 24ST Alclad sheet. Tip is on 
two ribs, and skin is stiffened span- 
wise by light rolled stringers. Area 
of fin is 9.61 sq. ft., and it is set 1 deg. 
to the.* left of center line of rear beam. 

Rudder consists of spar, 20 flanged 
Alclad ribs, V trailing edge, and a 
short beam in front of trim tab, which 
is co^red wiffi* fabric, and 24ST sheet 
covers leading edge back to main spar, 
except cut-out for rudder hinge fitting. 
The rudder is hinged to fin with three 
sealed ball bearings and is dynamically 


balanced by means of 16.6-lb. lead at 
top. An additional balance weight at 
bottom of leading edge reduces static 
unbalance. Area is 10.4 sq. ft., and 
angular movement is 30 deg. each side 
of neutral. Operation is by pedals 
through cables. 

Phenol-fiber trim tabs on elevators 
and rudder are hinged by three sealed 
needle bearings. Rudder tab is con- 
trollable front' cockpit, and angular 
travel is 10 deg. each side of center. 
Elevator tabs, operated by a control 
wheel on left of cockpit, have angular 
travel 10 deg. up and 25 deg. down, 
limited by stops on cable. 

Landing gear is three-point, with 
tw o 27-in. main wheels and full-swivel- 
ing, sieqtable 12.S inTtail wheel, hy- 
draulically retractable." Main - wheels 
retract into wing wells and tail wheel 
into fuselage, all fully enclosed. 

Except for hydraulic main gear 
down-lock pin, landing gear locks are 
actuated from the control handle bell- 
crank. Cables from bellcrank actuate 
tail gear up-latch and down-lock pin. 
A push-pull rod from the lower end 
of the control handle works lock system 
in main wheel bay. 

Main landing gear magnesium sup- 
port casting is bolted to front spar at 
the outboard end of the wheel well. 
Hydraulic struts on the front spar re- 
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tract the gear inboard, 
loaded, hydraulics 

casting bolted to lower longerons. 
Shock strut assembly includes cylinder, 
piston, torque tube, and post housing 
which supports axle. Gear is steered 
by cables from rudder bellcrank. Fair- 
ing doors are hinged at side, and a link 
pulls them up as gear is retracted. Tail 
wheel is unlocked with stick in the ior- 

parking. 

Emergency lowering of landing gear 
is accomplished by pushing down con- 
trol handle at left of sc 




Cylinder, connected to 
ninum alloy tubing, furnii 
e for the Goodyear raul 
ke, via separate hydraul 
trolled by pedals. This p 
eved by a spring when p< 
ied. Parking brake 
ressing brake peda 

e is retained until 


iolls-Royce 
ioled engine 
:r to reduce charge 
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edge, and front duct section of carbu- 
retor air scoop and aft frame attaches 
to the two beams near the center. En- 
gine is supported on rubber mountings 
between side beams. Mount is at- 
tached to firewall by four bolts. 

Cowling, providing maximum acces- 
sibility to both engine and accessories, 
consists of 24ST Alclad formers and 
seven removable panels. 

With adoption of Rolls-Royce en- 
gine, the Mustang was equipped with 
11 ft. 2 in. four-blade Hamilton Stand- 
ard Hydromatic propeller, controlled 
by a governor which maintains selected 
propeller speed. Spinner is a stream- 
lined spun-shell of aluminum alloy. 

Fuel is supplied from self-scaling 
cells, one in each wing, and from auxil- 
iary tanks when fitted. Fuel flows 
from tanks through a submerged 
booster pump to dual check valve, then 
through selector valve and strainer to 
engine-driven fuel pump and carbu- 
retor. When auxiliary tanks are used, 
fuel passes through the selector valve 
to main fuel line. The booster pumps 
which boost fuel to engine pump at 
high altitudes operate as emergency 
pumps in event of engine-pump failure. 
Only one booster pump is operated at 

Fuel strainer and hand-operated en- 
gine priming pump are provided, and 
entire system is suitable for aromatic 
fuels. Droppable ferrying or combat 


ed, injection type, updraft carburetor 
is fitted with a double-diaphragin ac- 

control, fuel pressure regulator, fuel 
control unit, and throttle. 

Automatic manifold pressure regu- 
lator limits maximum boost when below 
full throttle and maintains predeter- 
mined pressure for any given position 
of throttle lever. 

Ignition is provided by two mag- 
netos of the rotating magnet type, the 
right hand one being connected to 
booster coil which supplies high ten- 
sion current when starting. 

Engine mount consists of two Y- 
shaped 24ST box beams stiffened by 
built-up cross members of 24ST Alclad. 
Forward frame incorporates leading 
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tanks may be installed on bomb racks 
when bombs are not being carried, fuel 
being withdrawn by engine-driven 
pump. Pressure is supplied to ferrying 
tanks by connecting them to vacuum 
pump exhaust. 

Oil flows from bottom of 12.3-gal. 
oil tank (forward of firewall) to oil 
pump which delivers through Cuno 
filter to moving parts of engine. Scav- 
enger pump in sump delivers it to oil 
tank, either directly through a thermo- 
static control valve, having a by-pass, 
or to radiator and then back to tank, 
depending upon oil temperature. 

Self-thawing oil radiator is forward 
of coolant radiator inside scoop. Air- 
flow through scoop is regulated by 
outlet flap, thermostatically controlled. 
Flap can be controlled from the cockpit 
for emergency operation, and a surge 
valve, integral with thermostatic valve, 
permits cold oil at excessive pressure 
to by-pass radiator completely and re- 
turn to tank. 

Three systems — engine oil, engine 
coolant, and aftercooler — cool the Mus- 
tang’s Rolls-Royce engine. 

Engine cooling system utilizes a 
centrifugal pump which delivers cool- 


<7(2] lai,ing;°(3) 
< co p: and (4) 27- 
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high speed, jet action from the heated 
air compensates to a large degree for 
internal air drag. Flame-dampening 
exhaust stacks on either side contribute 
to speed by exerting a jet-propulsion 
effect of approximately 200 hp. 

The Mustang's electrical system is 
24-v. d.c., single wire, grounded type, 
most of the wiring open, supported by 
clips. Engine wiring, because of pos- 
sible radio interference and vibrational 
stress, is shielded and supported by 
•Conduit. 

Current is supplied by a 34 amp.-hr. 
battery, aft of seat, charged by engine- 
driven generator. Connection with 
electrical system is through solenoid 
switch. A 100-amp. high speed gener- 
ator supplies current through a relay, 
which serves as generator cutout. A 
voltage regulator maintains potential 
at 28. 

Radio equipment consists of sets for 
communication with other aircraft or 
ground. Antenna is a fore-and-aft. 


ant into jacket on lower exhaust side 
of each cylinder block, whence it passes 
to cylinder head through transfer tubes 
and out through manifolds on intake 
side of head, discharging into header 
on front of engine, from which it flows 
through radiator. 

Secondary after-cooling system, 
which reduces temperature of super- 
charged fuel-air mixture, consists of 
expansion tank, heat exchanger, and 
coolant pump. Coolant flows from ex- 
pansion tank to pump, through radiator 
and supercharger case, and through a 
jacket between supercharger impellers, 
cooling air before it passes into second 
stage impeller chamber. Coolant then 
passes into heat exchanger and cools 
air from the second stage before re- 
turning to expansion tank. 

Scoop with thermostatic exit flaps 
provides air for oil, engine, and after- 
coolant radiators and is located beneath 
fuselage aft of cockpit, where it causes 
less drag than if farther forward. At 
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vertical-mast type. Receivers and 
transmitters -are aft of seat. 

Gunnery equipment consists of four 
fixed .50-cal. guns in pairs in wings, in 
canted position, rotated 60 deg. to pre- 
vent protuberances. They are ad- 
justed to converge fire with center line 
of airplane at 300 yd. Lateral adjust- 
ment of J deg. is provided on either 
side, and guns are quickly removable 


through doors in upper wing surface. 
Ammunition is fed to top sides of guns 
through stainless steel chutes. Cases 
and links are ejected through metal 
chutes in lower wing skin. All four 
guns fire simultaneously, control being 
by switch on control stick. Sighting is 
through optical gun sight or auxiliary 
ring-and-bead sight. Electric heaters 
are attached to each gun, permitting 


them to function at temperatures as 
low as —70 deg. 

A removable, streamlined bomb rack 
is provided on each outer wing panel 
for bombs up to S00 !b.. depth charges, 
chemical, or auxiliary fuel tanks. Fus- 
ing of bombs is electrically controlled 
from cockpit, and bombs can be dropped 
in a dive, level flight, <>r 30-deg. climb. 
Sway braces are integral with racks. 
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we are saddled, roughly speaking, with a 
pump efficiency of only about 20 percent, 
instead of about 80 percent. Having previ- 
ously seen that the internal thp. consump- 
tion is also doubled (proportional to the 
Q&P, and Q is a prescribed constant), 
then the total cooling thp. with the higher 


2X 20 

or eight times what it might have been 
with half the drop P through the cowl 
and engine. 

This is not just another minor variable 
of interest to those specializing on cooling 
problems; for hp. and performance costs 
can be extremely large. The more favor- 
able values above are moderate enough — 
between 50 and 100 thp. per nacelle for 
the larger engines, depending on altitude. 
That means the unfavorable case just 
assumed is consting 400 to 800 thp. per 
nacelle. Gains from recent external re- 
finements look small indeed by comparison 
with possibilities missed here. If these 
horsepowers arc extreme for actual prac- 
tice, it is only because the manufacturer 
has decided not to permit flaps to be 
opened enough to pay this penalty. With 
far less pressure-drop from flaps, how- 
ever, he runs into cooling difficulties. 

So much for built-in cooling drag and 
its effect. A fan can eliminate the dis- 
proportionate fall-off in pump efficiency 
accompanying high values of &P/q, in 
marginal cooling regimes cutting cooling 
drag perhaps to one third. Fig. 3 repre- 
sents the same flight conditions as Fig. 1, 
and the same installation, except for ad- 
dition of a fan. Let P, — P, be that por- 
tion of ducting loss now included as a 
part of the fan structure and P' be boost 
added by fan at cylinders. A p js the re- 
mainder of original total P which must 
still be provided by cg.wl system after 
subtracting fail contribufion. 

To simplify this first illustration, assume 
that the fan provided the entire A p re- 
(Tum to page 258) 


algebra above, the cowl flaps actually must 
be opened before the A p/q required is in- 
creased to unity. The reason for the drop 
through the system is that a predetermined 
cooling air flow is necessary. Without 
additional drop across the cowl induced by ’ 
the flaps, no flow would exist when 
A P q. which implies zero velocity out 

the exit, contrary to the principal objective 
of achieving a flow. The flaps must begin 
to be used when q — HP leaves just suffi- 
cient total pressure P, before the exit to 
cause the specified volume to flow out of 
the chosen size of exit opening with flaps 
streamlined. This means that the A p at 
which flaps must begin to be used varies 
with the choice of normal-position exit 
opening area allowed. 

Lower line of Fig. 2 shows effect of 
making an approximate allowance in cal- 
culations for additional pressure drop, as 
A / 5 / q approaches unity. Some designers 
defeat their purpose of reducing the drag 
by designing the exit area so low that 
flaps must be opened in the more fre- 
quently encountered regimes, applying 
penalty of induced cooling which could 
have been avoided. 



I* u - Jl 
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Keller Schicht 

Fig. 10. Velocity diagram s for Keller end Schicht type It 
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Inside view of Convair's fooling dock , showing massive framework. 
Note catwalk halfway to lop. Fluorescent lights are to be installed 
under this catwalk. Dark beams (fop and bottom) are horizontal 
straightedges tor aligning work. 


In this view , vertical and cross straightedges have been set in place. 
Overhead gantry crane handles parts which are too heavy lor move- 
ment by other methods. White object in center is jig being lined up 
either for checking or addition of parts. 


TOOLING DOCK TECHNIQUE 
SAVES TIME , SPEEDS ACCURACY 


By LELAND A. BRYANT, Consulting Engineer, Consolidated Vultee Aircraft Corp. 

Convair finds automatic elimination of errors and increased tool 
production are direct results of adoption of this principle of 
assembly and checking of jigs and fixtures. 


N ew developments in the use of 
jigs and fixtures in place of older 
layout systems have so revolution- 
ized this part of aircraft manufacturing 
as to make it quite probable that produc- 
tion costs will shortly be reduced to a 
level paralleling those in the automobile 
industry. 

There are two reasons which may be 
cited — one old and one new. The new 
reason is the master tooling dock; the 
old reason is a system known as paneling, 
which has been used for years in the 
automotive and other industries, although 
it was only recently adopted by aircraft 
manufacturers. 


Essentially, the idea of paneling is as 
simple as the basic idea back of the 
tooling dock. It consists of breaking down 
an airplane or automobile, into numerous 
small subassemblies or panels which can 
be fabricated with considerably more 

Before paneling was introduced, the 
practice was to construct huge jigs and 
fixtures used to assemble each major part 
of an airplane in a single series of com- 
plicated operations. The number of work- 
men that could be placed on a job was 
limited, due to lack of working space; 
and, because of the involved nature of the 
work, an aircraft mechanic had to be a 


combined craftsman and contortionist 
The process was slow and tedious, because 
only a limited number of operations could 


Breaking down airplane construction 
by paneling makes it possible to utilize 
comparatively simple jigs and fixtures 
spread over a large work area. Many 
workmen can be used on each job, because 
there is no lack of space. Even unskilled 
help can be employed, because the indi- 
vidual operations are simple and easy. 

One difficulty presented by paneling in 
the aircraft industry was the problem of 
obtaining appropriate tools. With in- 
adequate dimensional control that pre- 
vailed in aircraft building before the war, 
paneling was impractical because it neces- 
sitated precision assemblies. To be suc- 
cessful, all components must be inter- 
changeable, There must be precise means 
of coordinating the assemblies well within 
stipulated manufacturing tolerances. 

Considering the complications involved 
in setting up accurate jigs and fixtures, 
aircraft tool designers were inclined to 
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Ship stations are located by strip tem- 
plate, shown on top corner of straight- 
edge. Next, station fittings are set in 
place, then bolted firmly down. Strip 
template is then used to locate other 

assuring same spacing throughout sta- 


conclude that it would be easier to build 
a few large tools rather than many small 
ones. What the aircraft industry really 
needed was a universal mastering device, 
and it was with this in mind that the 
master tooling dock was adopted by Con- 
solidated Vultee Aircraft Corp. Besides 
speeding up the entire building process, we 
have been able to attain dimensional toler- 
ances seldom before considered practic- 
able. 

The dock is a three-dimensional posi- 
tioning apparatus used for setting up as- 
sembly tooling fixtures and master jigs 
and for production checking. Besides 
facilitating precision duplication of loft- 
ing, it provides automatic coordination 
in the making of both fixtures and proto- 
type assemblies. It eliminates the use of 
transits, surface plates, and height gages. 
It provides precision checking and speeds 
up the job of duplicating previously- 
fabricated fixtures. 

Thanks to the tooling dock, most errors 
have been eliminated in building fixtures. 
Dimensional control over templates is 
fixed by the sources that control parts 
fabrication — that is, in the loft and tem- 
plate departments. 

The tooling dock is a reproduction of 
the loft grid lines or planes. Its dimen- 
sional positioning in any of the three geo- 
metric planes is accomplished by means of 
coordinated strip and index templates, gen- 
erally referred to as dock templates. Since 
a permanent record of each fixture exists 
in the dock templates, and since the dock 
is unchanging, it is only necessary to re-set 
the templates in the dock to check, realign, 
or duplicate the original fixture. This 
practice is limited only by the size and 
availability of the jig. 

In some instances, the size of a fixture 
might prohibit its being moved to the dock, 
or it may be shipped to a location where a 
transportation problem exists. Thus, it is 
advisable to construct a standard master 
gage. 

When a master contour model is re- 
quired, the dock is used to align the tem- 
plates. The master contour model is not 
completed when the station contour tem- 
plates are secured to the backbond of the 
steel skeleton; it must still be filled and 
faired to produce a smooth, curved body. 

Upon the surface of this model the lines 
layout is developed, with indications of trim 
lines, hole patterns, stringers, and lines 
of other secondary parts. From this con- 
tour model are lifted the form and layouts 
for stretching and forming dies, and drill 
fixtures required form the parts. The 
normalized steel skeleton, in conjunction 
with the inert plastic filler, insures preser- 
vation of line and form in the model. 
Through use of the tooling dock in posi- 
tioning templates identical with the assem- 



Alter location of stations, vertical straightedges are set in place by overhead crane. Weight 
is taken by jack under lower end, while positional accuracy is assured by ground and tapered 
dowel pins set through straightedge into fitting, the location of which was shown in top 
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SO YOU'RE GOING 
TO PRESSURIZE? 



By CHARLES W. MORRIS, a;««.o,c* M( g . Co. 

What the Sales Department wants to sell and the Engineering 
Department wants to deliver are two different things. Here are 
some of the basic kinks and how they can be ironed out. 
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but it is believed that they were developed 
as a result of experience in airplanes at 
least 10-yr. old. Some question has 
arisen as to the applicability of this venti- 
lation requirement. It is interesting to 
analyze the actual physiological needs of 
passengers in determining basic air re- 
quirements. 

For respiration, while riding relaxed in 
an' airplane or walking passively, approxi- 
mately 0.5 cu. ft. of air is required by 


each person during 1 min. for breathing. 
Additional air is needed for removal of 
body moisture, which is accomplished by 
ventilation though the clothing. Under 
normal room temperatures, approximately 
2 cu. ft. of air per min. are required at 60 
to 70 percent humidity to meet this need, 
as shown in Fig. 4. 

By simple addition, it is apparent that 
the total air need per passenger is only 
2.5 cu. ft. of air per minute. Let us now 


double this total air requirement, so as to 
provide a 100 percent margin of safety, 
which will indicate a need for approxi- 
mately 5 cu. ft. of air per minute per 
passenger. This may be used as a mini- 
mum requirement, and would be applic- 
able during conditions of normal room 
or cabin temperature of approximately 70 
deg. F. 

With warmer air in the cabin, the 
(Turn to page 261) 
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ALL AMERICAN AVIATION, INC. 


FIVE ROUTES radiating from Pittsburgh, 
Pa., serve 107 cities and towns in six states 
with a new form of fast communication— 
the Air Pick-Up. All American Airlines, 
Inc., operate a fleet of light, 2-man planes 
over these routes. They swoop down at 
pick-up stations— drop a bag of mail and 
express, and pick up another — all on the 
fly. By acting as a feeder to main trunk 
lines, and serving areas without regular 
airport facilities, All American is bringing 


closer the day when air service will be 
available to everyone. 

B. F. Goodrich, maker of Airplane Silver- 
towns, Expander Tubes for brakes, De- 
Icers, and more than 80 other aviation 
products, salutes All American for their 
excellent service rec- 
ord. They’ve earned 


/k. mw oz fleaas 


B.E Goodrich 




New hydraulic hose means 


W HEN A WARPLANE comes back to base 
with its hydraulic lines shot up, they must 
be replaced before that plane can get back in 
the fight. Replacing damaged hose sections used 
to be a complicated, time-consuming process. 
Attaching stock hose to couplings required a 
giant press . . . and not many advanced bases 
had them.The only alternative was to keep thou- 
sands of different hydraulic assemblies on hand 
at all times. 


To improve this difficult supply situation, man- 
ufacturers developed special couplings which 
>uld be attached quickly and 
sily to the stock hose then 
ailable. But they weren't 


successful, because the rubber in the hose would 
stretch and flow when squeezed between the 
parts of the coupling — then pressure would 
pull the coupling loose. 

B. F. Goodrich engineers were asked to de- 
velop a hose which would make the use of these 
couplings practical. The result was a hose with 
no layers of rubber outside or between the cord 
plies. Instead, protecting rubber was forced 
down into the fibres of the cord as it was braided 
around the inner tube. Thus there was no free 
rubber to flow — the jaws of the couplings bit 
into hard rubberized cords only, and held! 

This new hose is 30 to 50% lighter and from 
20 to 50% stronger than the old type. It is the 


STRONGER, LIGHTER 
HOSE OPERATES AT 
LOW TEMPERATURE 


Here's the new B. F. Goodrich Hose 
(Spec. ANH6a) that simplifies front- 
line repairing of the medium pres- 
sure hydraulic lines in our warplanes. 
Since it has no free rubber to stretch 
or flow, new couplings can be at- 
tached and not pull loose under pres- 
sure. Specially compounded for use 
in working conditions as low as 
— 65° F., this hose is now Army-Navy 
standard for medium-pressure con- 
trol lines. 



faster front-line repair 


only hydraulic hose that is size-controlled within 
such close dimensions that reattachable cou- 
plings can be used. 

Now Army-Navy standard for aircraft medium 
pressure control lines, this B. F. Goodrich hose 
is greatly simplifying front-line repair. For in- 
stead of having to stock thousands of different 
complete assemblies, a few sets of couplings 
and a few reels of hose are all a base needs to 
keep its planes in the air. Assemblies are made 
up on the spot. 

The use of this hose has benefited the war 
effort in another important way. Demand for 
the type of hose formerly used for both medium 
and high pressure lines far exceeded produc- 


tion capacity. The adoption of this new B. F. 
Goodrich Hose for all medium-pressure in- 
stallations has greatly relieved a critical supply 
situation. The B. F. Goodrich Co., Aeronautical 
Division, Akron, Ohio. 


Jtc um <?z peace 


B.E Goodrich 
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All these advantages make the 

RIVNUT an ideal blind fastener 


• Installed and headed from one 

• Serves as rivet, as nut plate for 
attachment, or as both at once 

• Simple one-piece construction 

• Corrosion-resistant aluminum 

• Light weight— low cost 

• Requires very small hole 

• Forms compression fit 

• Ready for use "as received" 

• Can be used in metal, plastics 
or plywood 


DEEP COUNTERBORE FOR 




SIMPLE INSTALLATION IS 





HOLE PIERCING 

PROVES FASTER-AND CHEAPER 

PART I 


By HERBERT CHASE 

Obviating use of drills, Martin system combines with conveyor 
belt line to simplify and boost production of small assemblies. 


W they can be pierced with a punch 
and die many times faster? 
Though the answer may appear obvious, 
its implications have brought about far- 
reaching production method changes at the 
Glenn L. Martin Baltimore plants. Since 
the remarkable economies realized offer 
similar “fair shooting” at other plants, 
the Martin procedure is reviewed here. 

First, however, it should be pointed out 
that Army and Navy specifications do not 
preclude driving rivets in holes that are 
merely pierced with a punch and die and 


not subsequently reamed or drilled out. 
Although the Navy, at least, once had a 
specification to this effect (apparaently 
based on a belief that cracks occur around 
pierced holes), it no longer applies. The 
current Navy specification SD-24-E reads 

“Holes for structural rivets, bolts, and 
pins may be punched or drilled ... All 
holes shall be clean-cut and shall show 
no evidence of excessive deformation at 
the periphery.” 

Today, millions of rivet holes, up to 
3/16-in. dia., are being-punched ("pierced” 


is the usual term in the stamping in- 
dustry) daily in aircraft factories, especi- 
ally on the West Coast, though Martin, 
in the east, is believed to be making most 
extensive use of piercing. While it may 
not be feasible to displace drilling by 
piercing in making major or large final 
assemblies, especially of the fuselage, some 
informed opinion implies that more than 
75 percent of all rivet holes can be 
pierced if the design of parts and produc- 
tion system are devised with this end in 

Moreover, there is excellent evidence to 
support the contention that pierced holes, 
when properly made, have smoother walls, 
are more precisely sized, and yield 
superior joints than those commonly pro- 
duced with drills. Such holes, when 
pierced with punch and die kept in proper 
conditions, require no burring, which alone 
often yields a marked saving in time. 

At the Martin plant it is realized that. 
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though hole piercing alone affects sub- 
stantial economies, these savings are 
greatly increased when the operation com- 
bines automatic insertion and driving of 
the rivet and also, when required, dimp- 
ling of the hole. For this reason, prefer- 
ence is given to the Erco machine, since 
it pierces, dimples when necessary, inserts, 
and drives the rivet in a rapid sequence 
of semi-automatic operations. During this 
sequence, no shifting of the work is neces- 
sary. Where this type of machine is not 
applicable, one machine is used to pierce 
(and dimple, if required), and a second 
to insert and drive the rivet. 

The third alternative, in order, is to 
pierce and dimple the hole or holes in one 
machine, insert rivets by hand and squeeze: 
preferably in a machine that will squeeze 

choice (often necessary when parts have 
to be fabricated separately and assembled 
later (perhaps on the airplane) is to 
pierce the holes in one part slightly under 
size and drill through them and the mating 
during assembly. In this case the pierc- 


ing, which may be done with multiple 
punches, serves to spot the holes and 
shorten drilling time, but rivet insertion is 
by hand and the rivet is set by a squeezer 
or riveting gun. 

As a last resort, and commonly where 
none of the foregoing operations are 
feasible, the entire hole is drilled and 
dimpled if necessary. Even then, of 
course (if the assembly is adaptable to 


machine riveting), rivets are preferably 
inserted and driven by an automatic riv- 
eter, though hand insertions and multiple 
or individual squeezing or hammer driving 
may be required. 

When drilling can be avoided, no drill 
jig is required. This often saves heavy 
tooling expense as well as the time of 
applying and removing the jig or clamp- 
ing and then removing the work. On 
the other hand, although jigs and fixtures 
are often needed for piercing holes and 
subsequent riveting, these tools are low 
in cost. They are commonly made from 
Masonite or similar material, as will be 
shown later. In much piercing, however, 
no jig is needed, because holes can be 
located with ample precision either by 
eye or by spots of paint or dye sprayed 
on the work through a template. When 
piercing in a machine, these spots are 
brought in line with the punch, usually 
by directing a beam of light at the spot 
where the end of the punch is to make the 

For maximum economy, especially in 
building small assemblies, it is oiten neces- 
sary to employ at least a simple fixture 
and to arrange the scries of operations 
to follow in logical sequence and reach the 
necessary machines with a minimum of 
handling and delay. At Martin, much 
study has been give to simple fixtures that 
are light, easy to handle, and rapid to 
load and unload. The same is true of the 
set-ups required for performing at a maxi- 
mum rate the succession oi operations 
necessary to effect the assembly. 

To realize these economies in small-to- 
medium-size assemblies normally handled 
on a bench (where one or more workers 
commonly perform several hand opera- 
tions) Martin operates several assembly 
lines, each with a conveyor belt running 
through the center. None oi the lines is 
designed for effecting a single assembly or 
even a few different assemblies; each 
handles a great many different assemblies 
on which similar or identical operations 
are performed. Though there are some 
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benches, the usual bench work is avoided 
along the conveyors. The belt really 
serves many stations, some oi which have 
no bench space. The operator merely 
takes the assembly from the conveyor, 
performs the operations assigned, and 
replaces the assembly on the belt for 
transfer to the next station. 

In general, only one set of duplicate 
assemblies is on the line at a time, and 
most assemblies are handled in batches of 
SO or 100. A new batch is usually started 
before the preceding one is finished, to 
keep the line operating continuously. Each 
machine is equipped with the proper tools, 
which seldom need changing while a 
given batch of duplicate assemblies is in 

When machines at a particular station 
are not needed for a given assembly, the 
conveyor merely carries the assembly past 
this station. In every case, however, the 
aim is have the individual operatons done 
under the most favorable conditions with 
the choice, as far as making holes and 
riveting is concerned, following the order 
oi preference given above. 

Where semi- automatic machines need 
a given set-up (such as Erco and Chicago 
riveters) use may be confined to one type 
and size of rivet If other odd sizes are 
needed they may be hand-inserted and 
driven by a slower machine, for the time 
for changing set-ups on semi-automatic 
machines to handle different rivets has to 
be considered. For similar reasons, an 
occasional odd-size hole may be drilled 
rather than pierced if it is faster to use a 
light electric drill than to change a punch 

A line of this type naturally requires 
proper planning to operate with maximum 
advantage. In the Martin plant where 
(Turn to page 262) 



Pierced holer, in locotions where Brcos cannot be used, are usually punched in lubulor rivel 
and stud machines. Assembly is located (1) by sleere surrounding punch below work and fit- 
ting holes in Masonite jig, as shown; or (2) by spray spots brought into position under light 
beam from projector lamp attached to head of press. Note proximity of conveyor belt at 
operator's right. 
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Load Characteristics 
Of Cellulose Acetate Plastic 


PART II 


By WILLIAM N. FINDLEY, Assistant Professor ol Theoretical 6 Applied Mechanics, 
College of Engineering, University ol Illinois 


Changes in strength and resistance of this material caused by age, 
torsion and moisture are considered in this second article of 
Mr. Findley's significant series. 
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Fig. 10. Effect of time and conditioning on yield point 
in compression and specific weight vs. time elapsed. 




Fig. 11. Fatigue machine of repeated-bending constant-amplitude type. 


H aving discussed the various 
properties of cellulose acetate, 
we now proceed to describe the 
actual experimental tests. 

Fifty specimens were machine treated 
as follows: Twenty-five of them were 
immersed in water for a period of 48 hr., 
then removed to a rack, where they re- 
mained until tested. The other 25 were 
placed in a desiccator over anhydrous cal- 
cium chloride for a period of 48 hr.. 
removed, and placed on a rack. Both 
groups of specimens were then stored tn 
the testing room (at constant temperature 
and relative humidity) for the duration of 
tire tests. 

Two from each group were set aside as 
control specimens, and their weight and 
length were recorded, both before condi- 
tioning and at intervals after treatment. 
The remaining specimens were tested in 
compression at intervals over one year. 
One specimen was tested immediately 
after removal from the water bath and 
another immediately after removal from 
the desiccator. The others were tested 
at specific intervals to give a uniform dis- 
tribution of data when test results were 
plotted against the logarithm of the time 
elapsed after removal from the condition- 
ing medium. All tests were run at a 
no-load head speed of 0.06 in. per min. 
This resulted in a rate of strain of about 
0.002 per min. 

It was observed that a definite yield 
point in compression existed for cellulose 
acetate plastic. This was determined by 
the fact that the load remained constant 
for a period during the test. Since frac- 
ture did not occur during compression, 
the yield point was used to measure the 
effect of moisture on strength. In Fig. 
10, the compressive yield point for these 
tests is plotted against elapsed time. 

It was observed that about V/i mo. 
(1,000 hr.) was required for the com- 
pressive yield point to approach a stable 
value, and it is significant that the final 
value of compressive yield point was 
nearly the same for both the moistened and 
dried specimens. Some scatter in these 
data was observed, due in part to the fact 
that the air conditioning of the laboratory 
was interrupted for 4 or 5 hr. on two or 
three occasions. 

In the lower part of Fig. 10 is shown 
the average specific weight of the two con- 
trol specimens, plotted against time. These 
control specimens were weighed and 
measured at the same time that tests of 
the others were made. Data in Fig. 10 


164 


AVIATION, July. 1944 



lever beam by a variable eccentric. 
Procedure was as follows: The bending 
moment M corresponding to the desired 
stress 0 was computed from the equation 
M = » I/C. 

Maximum force exerted by the connect- 
ing* rod on the specimen holder was 
determined by dividing the bending 
moment by the moment arm. Deflection 
required to produce this force was deter- 
mined by calibrating the specimen itself as 
a dynanometer, while deflection under load 
was measured by a dial gage. In a few of 
the tests a dynanometer (Fig. 11) was 
used to measure the applied force. An 
adjustment also was provided to permit 
changes in the range of stress of the stress 
cycle. For example, in the first series the 
mean (or average) stress was zero — the 
stress being completely reversed. 

In a later series of tests the mean stress 
was 2,000 psi., and the amplitude of the 
alternating stress was 1,100 psi., so that 
in this case the range was from 900 psi. 
to 3,100 psi. The number of cycles was 
recorded on a mechanical counter and a 
toggle switch was arranged to stop the 


5 Machined. Fig. If 1,175 2,000 

6. . . .5quare. 7/8 -ul fad. 1,120 l,S0O 

7. . . . Rectangular, Fig. If 1,100 0 

^hownV-Notch (not shown) 850 1,000 

These values were oblaiucd by correcting all — . 

limits to the value which would be found if tested at an 
OR, limit oi UlXWhr. The correction wasbased on an 


and the endurance limit adjusted to an 
age of 11,000 hr. is shown in column 5. 
^Comparing different shapes of speci- 
mens by means of column 5, it was found 
that the square specimen with J in. radius 
had nearly the same endurance limit as the 
rectangular. The square specimen with 
2-in. radius had an increase of about 4 
percent, whereas the circular cross section 
specimen had an endurance limit markedly 
higher than any of the other two shapes, 
showing an increase of about 27 percent 
over that for the rectangular specimen. 
Reason for this is not known, though a 
similar effect has been observed in some 
metals and not in others. The phenomenon 
may be associated, in part, with the quan- 
tity of material subjected to high stress, 
compared to the quantity immediately 
adjacent to high stress material available 
to receive additional stress, resulting from 
the redistribution of stress after a minute 
crack has formed. 

The notch "sensitivity” of Cellulose 
acetate in flexural fatigue was obtained 
from fatigue tests of rectangular speci- 
mens having a V-notch machined across 
one face. The notch used had a 45 deg. 
included angle with a 0.01 in. radius at 



AVIATION, July, 1944 


165 




Rubber mail are placed over diet in fini step of blanking by Guerin preccu. 


Methods for Forming 
Sheet Aluminum 


Here, blanking and piercing are carefully detailed . . . 
Final installment of this practical process-and-formula series. 


B lanking — the cutting of sections 
from sheet-metal stock for use in 
subsequent forming operations — 
may be done with shears, by power-driven 
presses, or by use of routing equipment. 

Most common method of blanking 
aluminum is in a mechanical or hydraulic 
press. The blanking operation shears the 
material between the outer edge of the 
punch and the inner edge of the die. As 
the punch is pressed into the stock it pro- 
duces a true cutting action for about one- 
third of the metal thickness and a iracture 
thereafter. 

In blanking aluminum, the punch is 
usually made of annealed tool steel, while 
the die is almost always formed of hard- 
ened tool steel. Faces of both punch and 
die must be ground to keep cutting edges 
sharp, otherwise burrs will result. When 
it is desirable to keep the load on a press 
at a minimum, the top of the die surface 
may be ground so that the shearing edge 
around the die opening is not on a single 
plane. By tilting the die on opposite 
angles during grinding, two opposite high 
points arc ground on its face, which 
should differ from the low points by at 
least half the thickness of the material, but 
preferably the full thickness. If the 
blanks must be kept flat, the punch should 
be ground flat regardless of high and low 
points on the die surface. 

Correct clearance between punch and 
die is determined by the type and thick- 
ness oi the sheet to be blanked. If clear- 
ance is too great, blank will be “broken 
out" rather than sheared. If too small a 
clearance is used, tools will be excessively 
strained. Improper clearance produces 
rough blanks, is hard on tools, and re- 
quires more power. Table I shows clear- 
ances between punch and die for blanking 
aluminum alloys. In general, a clearance 
equal to one-eighth the thickness of the 
sheet will prove sufficient. 

The walls of the die opening should be 
tapered away from the cutting edge 3 to 
5 deg. to permit the blank to drop through 
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easily. There is a tendency for the sheet 
to cling to the punch on its up-stroke un- 
less a stationary stripper is attached to the 
die or a spring stripper is attached to the 

It is important that the designer lay out 
the work to assure the least possible 
waste. Table II shows the recommended 
scrap on the sides and between blanks for 
various gages and diameters. 

Danger of shearing or scoring the punch 

aligning it accurately with the die. The 
time required, as well as maintenance cost, 
can be lessened by mounting punch and 
die in a leader pin die set. 

Both the sheet to be blanked and the 
cutting edges of the tool should be gener- 
ously lubricated to keep maintenance costs 
down and to cut the blanks smoothly. A 
medium grade engine oil, plus a little 
fatty oil diluted with kerosene, is best 
for the harder or. thicker sheets of alumi- 
num. For softer alloys and tempers, dilu- 
tion of the mixture is not necessary. 

The sheet may be lubricated by hand 
brushing, or by passing it through satur- 
and felt pads. Thin coiled sheet is usu- 
ally fed into the press automatically on 
feed rolls. The metal, before entering the 
die, passes through oily pads which are 
attached directly to the press bed. A 
saturated ring of felt above the stripper 
will lubricate the punch by permitting the 
oil to trickle over its edge. 

Where necessary to maintain bright 
( Turn to page 264) 


Blanking Table I — Punch and Die Clearance! 

(t = thickness of sheet, indies) 





AVIATION, July, 1944 




Electronics 

Smooth Supercharging 

How a new, sensitive supercharger control substitutes precise 
electronic impulses for the manual control by the overly busy pilot. 


T he demand for increased engine 
power and efficiency at great alti- 
tudes has rendered the turbosuper- 
charger a necessity for high-flying combat. 

Design problems — as compared to those 
faced by the stationary turbo-compressor 
engineer — are extremely complicated, both 
because of the great range of atmospheric 
pressures and temperature to be considered 
and also because the problems of pilot, 
who is frequently far too occupied with 
combat problems to be able to give his 
power plant controls the attention required 
for best efficiency. 

For these reasons, some kind of auto- 
matic control is essential in order that 
the pilot may have maximum power when 
he requires it, even though he is momen- 
tarily prevented from checking either his 
engine or the instruments which tell him 
how it is performing. 

The turbosupercharger itself is a simple 
exhaust-driven turbine, directly coupled 
to a centrifugal compressor or impeller 
which compresses atmospheric air to 


the pressure predetermined by the pilot. 

This compressed air undergoes a con- 
siderable rise in temperature, making 
necessary an intercooler to extract much 
of the heat of compression before the air 
proceeds to the carburetor and internal 
gear-driven blower which delivers it to 
the engine cylinders. 

Minneapolis - Honeywell's electronic 
turbo control system automatically regu- 
lates the output of all superchargers on 
multi-engine planes by means of a central 
boost selector operating through amplifiers 
which boost inverter current on its way 
to the waste-gate motors. These motors 
open or close the waste gates, which 
permit more or less of the engine exhaust 
gas to reach the atmosphere without first 
operating the turbine which drives the 
supercharger. Operation of the waste 
gate motor is controlled by electrical sig- 
nals from the turbo boost selector, the 
Pressuretrol, and the turbo governor. 

Air pressure of the supply from the 
supercharger to the carburetor is regu- 


lated by the Pressuretrol using two bel- 
lows to operate a potentiometer. 

Waste-gate motion is controlled by the 
turbo amplifier, which translates the sig- 
nals received from the other units into 
motor action, either to close or open the 
waste gate and thus regulate the speed 
of the turbine and with it, the delivered 
air pressure. 

Great operational advantages can be ob- 
tained from the use of a device, such as 
this, which substitutes sensitive electronic 
controls for slower human reactions and 
subsequent manual operations. In addi- 
tion to being fully automatic and accurate 
within a very small degree, this equip- 
ment minimizes the probability of inex- 
perienced or overstressed pilots setting 
up excessive manifold pressures, with re- 
sultant damage to their engines. 

Because the safety margin between safe 
operating speeds and dangerous ones is 
extremely narrow, a suitable control will 
permit higher output without liability of 
damage through overspeeding the turbine. 

Another advantage of this type of equip- 
ment is its successful operation under sub- 
zero conditions, which do not affect the 
action of electronic controls. 

Through almost instantaneous power 
control through regulation of exhaust 
pressure by means of the waste gate, 
engine speed control is simplified, since 
boost change gives better regulation than 
throttle operation. Meantime, hand- 
throttle control is at no time interfered 
with, so the pilot may, if he desires, use 
the manual method for varying the speed 
of his plane. 



Diagram ol four-engine insfo/iofion of Minneapolis 
Honeywell e/ecfronic turbosupercharger coofro/s. 
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CONVAIR CLASSES 
BROADEN THE SPECIALISTS" 


By H. L. WHEELER 

Chiel Group Engineer, Armament, Consolidated Vultee Aircraft Co rp„ Ft. Worth, Tex. 

Engineers teach engineers and instructors learn from their students 
in this unique plant school instituted to widen the knowledge of 
"the man who knows more and more about less and less." 


C onsolidated Vultee Aircraft engi- 
neers are again going to school 
to add postscripts to the engineer- 
ing degrees and "sheepskins” tucked away 
in their trunks. 

Expert in their own special fields, the 
engineers are now attending semi-weekly 
classes where they get opportunities to 
peer beyond the barriers of specialization 
by discussing what’s happening in the 
other fields of aircraft engineering. 

Producing an airplane has become a job 
of specialization, hence as development 
of airplanes broadened, study of their 
component parts became channelized into 
narrower and narrower fields. Complex- 
ity of the modern airplane makes it virtu- 
ally impossible for any one person to have 
an over-all knowledge of the many specific 
tasks of its engineering, and. so specializa- 
tion resulted. 

The Convair classes sprang from a 
growing realization that the specialists — 
while perhaps working side-by-side — in- 
creasingly were losing perspective of the 
over-all technical functions of the other 
parts on the plane. 

In addition to broadening the person- 
nel’s acquaintance with the general de- 
velopments in aircraft engineering, the 
school is also utilized to introduce specific 
new design methods and to instruct re- 
garding new materials, equipment, and 
processes. Net result is a shorter time 
lag between the introduction of a new 
idea and its incorporation in the building 
of the airplane. 

Wide List of Subjects 
At Convair's Fort Worth division, 55 
subjects have been, or are in the process 
of being, discussed. This list, covering 
the field of aircraft engineering, includes 
such subjects as cockpit arrangements, 
general hydraulics, levered suspension and 
caterpillar landing gears, propeller con- 
trols, soundproofing, anti-icing, and blind 
landing equipment, each presented by a 
specialist. 

Where the opportunity offers, particu- 
larly in the introduction of a new idea, 
experts from outside arc brought to ad- 
dress the classes. 

The speed with which ideas may be 


"sold” through this method underscores 
the obvious advantages of a visual and 
auditory presentation over the standard 
method of utilizing a memorandum. 

Each subject leader prepares a discus- 
sion which can be presented in approxi- 
mately one-half hour. While the subject 
leader is supposed to do most of the talk- 
ing, engineers are making liberal use of 
their right to comment, to ask questions, 
or perhaps to argue a statement. 

The group is broken into three sections. 
As a result, leaders present their topic 
on three successive days. While the same 
discussion may be presented at each of the 
three sections, questions raised at the 
first usually mean development of addi- 
tional discussion material for the second 
section. And answers to questions raised 


at the second session are also included in 
the discussion for the third. 

The speakers’ reactions have been as 
beneficial as those of the engineers attend- 
ing the classes. For it has been brought 
out that, while the topic leader may have 
a good knowledge of his subject, he mean- 
while may have somewhat lost sight of 
various prior-functional or post-functional 
details. Hence, the subject leader "goes 
back to school” himself in presenting his 
material to other engineers. 

Training Aids Used 

The class idea has been received favor- 
ably in every instance by the engineers, 
and if discussion of the subject matter may 
be taken as a criterion, interest in the 
series is certainly running at a high level. 

The program has been developed to the 
point where models, charts, diagrams, or 
actual working mechanisms are utilized in 
illustrating the discussions. Initially, the 
classes were launched on a temporary 
basis at the Fort Worth plant, but they 
have now been adopted on a similar pat- 
tern at Convair’s San Diego division. 
Enthusiasm for .the idea indicates it will 
likely be continued indefinitely and on a 
constantly broader scale. 
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There is no shortage oi 

DZUS 

FASTENERS 


We can produce fasteners 
to meet your requirements 

Here at Dzus our business Has always been to 
make the best fastener in the world, long before 
the war, that was true. The Dzus Fastener was 
designed to meet a pressing need in the aircraft 
industry, and over the years it has proven its 
worth by keeping pace with new developments. 
The Dzus is no longer an experiment, but a time- 
tested product. Relentless research to meet the 
ever more exacting requirements has developed 
The Dzus -so that it has literally grown up with 
the aircraft industry. 

Dzus production has been continually stepped 
up to meet the industry's requirements. No short- 
age. No delay. Write today, and let us know 
your requirements. 
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AVIATION S MAINTENANCE SECTION 


How to Get Top Efficiency 
From Your Vacuum Pumps 


Detailed here are Pesco's precise methods of installing and main- 
taining these essential units — and instructions are provided for 
building a suitable test bench. 


ping marked “suet” is installed on same 
side as intake. Interchange the two plugs 
if necessary, and tighten and secure with 

Place gasket over mounting flange, mak- 
pad if pad lubrication is employed. Mount 

line connection, then tighten mounting 
nuts evenly and safety wire. If external 
oil lines are to be used, block holes in 
pad by turning gasket. 

Install suction and discharge lines to 


pump ports. Inlet port for either rotation 
is designated by arrows on exterior sur- 
face next to cover. Tighten all connec- 
tions and see that tubing is properly 
supported and bonded. 

pad and pump has oil holes, no further 
provision for lubrication is necessary ; 
otherwise, an external oil line must be 
installed. Either system must be tested 
before installation is complete. Probe 
oil passages to make sure they are free 


TA T ote first that installation instruc- 
IX) tions for Pesco vacuum pumps 
X v should only be used as a general 
guide, for problems vary with different 

Initial step is to remove shipping plugs 
from inlet and outlet ports before turning 
pump coupling. Next remove cover plate 
and gasket from engine pump pad and 
then wipe dean, noting carefully direction, 
of rotation of engine drive gear. Refer 

pump 


p for fre 


n of operation by 
with Ungers, if pump is intended 
rication through mounting pad, 
il holes to insure free passage, 
np is equipped with hex head plugs 




and valve install 6 in. to 24 in. length of 
tubing, using hose connections and pipe 
nipples. Mount valve with screen facing 
downward or to one side, never upward. 
Screen should be easily accessible for in- 
spection or cleaning. 

Oil Separator: Install separator in 

pump discharge line. Mounting brackets 
or tubular mounting supports will give 
proper angle. Some larger separators 
have cushions on sides to minimize vibra- 
tion. Mounting at specified angle is essen- 
tial for proper operation. 

Safety valve is installed in discharge 
line after oil separator, using 6 in. to 12 
in. tubing with pipe fittings so that valve 
guide assembly can be easily removed 
for inspection or cleaning. 

Check valve, installed in pump suction 
line to protect instruments from momen- 
tary back pressure from engine backfire, 
also acts as safety valve in multi-engine 
installations where, if pump fails, valve 
closes off line so that leakage cannot 
render rest of system inoperative. In 
3V-226 series, the valve is a spring-loaded 
disk in an aluminum housing with hose 
connections; in 3V-311 series, the valve 
is a two-piece swing-gate type in two- 
part housing with pipe tapped ports. 

Either check valve can be installed in 
the suction line, using rubber tubing and 
hose clamps or pipe-tapped hose nipple. 
Make sure arrow on valve points toward 
pump. In twin-engine installations, install 
a valve between each pump and common 
suction line. On 3V-311 be sure the valve 
is installed in position indicated by "this 
side up" on casing. 


Be sure also that oil holes in pump 
pad line up with those on engine drive 
pad. If no oil holes are provided on 
engine pad, turn gasket to block holes in 
pump and use external oil line to port in 
pump body. 


Because of engine vibration, all valves 
and fittings connected to pump must be 
braced to relieve pump of unnecessary 
weight and prevent failure of flange. 

Relief Valve: Install valve in suction 
line near pump intake. Between pump 



Inspection and Maintenance 

Hundred-hour inspection of pumping 
system is as follows: Pump. Check 


• Models 3P207-2I1 B-3.B-7 dB-12 B-44B-S 
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MAINTENANCE 



security of mounting and possible leaks 
in air lines. Relief Valve. Examine 
screen and if it is dirty remove valve 
and loosen screen assembly with wrench. 
Clean with gasoline. Valve is properly 
adjusted when shipped. If necessary to 
alter adjustment, loosen locknut and turn 
adjusting nut counter-clockwise to in- 
crease suction, or clockwise to decrease it. 

Safety valve. Remove valve guide and 
wash in suitable cleaning fluid. If disk 
is worn, smooth carefully on flat oilstone. 
Test spring tension by measuring the force 
required to compress to U in. Force 

Oil separator t oith removable screen. 
Remove oil screen and outlet fitting, clean 
and wash unit in suitable cleaning fluid, 
drying afterward with compressed air. 
(For type without removable screen, re- 
move entire unit and wash out thoroughly 
in cleaning fluid.) 

Check Valve. Remove and disassemble 
at engine overhaul periods, and examine 
bakclite disk and dress lightly on smooth 
oilstone, if required. If disk is badly 
worn, replace with new one. When re- 
assembling, make sure gasket will still 
provide effective seal. 

Coupling. If wear is shown or it lias 
failed, remove snap ring, extract coupling, 
and replace with new one. 

All vacuum pumps must be thoroughly 
lubricated internally and externally as pro- 
tection against corrosion before being 
stored. Pour several cc. of SAE 30 oil 
into one port. Turn coupling several 
times to insure complete lubrication. 
Install shipping plugs tightly in ports to 
prevent leakage. Coat all external parts 
(likely to become corroded) with light 


Overhaul 

Overhaul should be undertaken only 
where complete facilities for repair and 
testing are available. Pumps can be 
readily disassembled without special tools, 
and removal of cover gives access to all 
working parts. 


To remove ball bearings, place rotor 
with outer edge on block with hole i 
in. larger than o.d. of bearing. Insert 
thin piece of brass or aluminum in each 
rotor slot successively and tap lightly to 
force bearing off shaft. Strip metal 
should be at least an inch longer than 
blades. 

Metering collar is anchored to rotor by 
a pin pressed lightly into hole in shaft. 
To remove pin, bump end of shaft lightly 
on wooden bench. 

Sleeve can be removed by forcing out 
anchor pin and heating body to about 250 
deg. F. in gas oven or oil bath. Part 
can then be bumped out on wooden bench. 

Relief valve may be disassembled by 
removing seat assembly and lock nut. 
Parts may be removed with wrench (place 
valve body securely in bench vise). 



Disassembly of oil separator, other than 
screened outlet is neither advisable nor 
practical. 

Safety valve may be completely dis- 
assembled by removing valve guide. 

Check valves (both 3V-226 and 3V-311) 
may be disassembled by removing cover 

After disassembling pump, wash all 
parts except front bearing in cleaning 
fluid. Don't wash front bearing, because 
fluid would dissolve grease with which 
it was packed by manufacturer. Inspect 
all parts carefully (Fig. 2) and replace 
any which are defective or which show 
signs of wear in excess of tolerances 
shown in Tables I and II. 

If blades are rough or scored, dress on 
flat oilstone. Wearing edges may be 
dressed, but original curvature must be 
retained. Particles of aluminum irom 
blades in smaller pumps may build up in 
rotor slots to cause excessive scuffing, in 
which case slots should be dressed care- 
fully with flat, thin oilstone. 

Replace bearings if rough turning. To 
test for roughness, hold outer race in one 
hand and turn inner race with fingers, 
pressing endwise. Test both sides this 
way. Check for radial roughness by turn- 
ing inner race while pressing radially with 
finger. Repack front bearing with high 
temperature grease after every 1,000 hr. 
operation. To open bearing for inspection, 
lift out snap ring with knife blade and 
carefully remove seal disk. 

Metering pin and collar should not be 
lapped or reamed but should be replaced 
if worn. Excessive oil consumption will 
result from changing dimensions of either 
by reaming or lapping. 

Examine coupling for broken, cracked, 
or weak springs. If any parts show signs 
of wear or weakness, replace immediately. 

Measure all parts to assure that allow- 
able fits and clearances (as given in Tables 
I and II) are within limits. If these meas- 
urements cannot be maintained by re- 
placements, renew the worn part. 
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Inspection and Top Overhaul 
On the Franklin 


By F. B. CHADWICK, Service Manager, Aircooled Motors Co rp. 

Power plant check-up and service — by a precise routine — com- 
prises the small plane owner's "performance insurance." Here are 
the 10, 25, and 100-hr. steps, plus top overhaul details. 



E :f. its large high-power brother on 
fighters, bombers, and airlines, 
the modem light aircraft engine is 
the product of years of experience and 
superlative engineering talent But, also 
like the big fellows, it must be carefully 
inspected and serviced if it is to give the 
satisfaction which the designer claims and 
the owner has a right to expect. 

Inspection is divided into three period 
categories: 10, 25. and 100-hr. The first 
is merely a checkup requiring a few min- 
utes, for there is nothing which can nor- 
mally require much attention after only 
10 hr. flying. The 25 and 100-hr. inspec- 
tions and top overhaul comprise the main- 
tenance necessary to keep the engine 


operating successfully until the regular 
500-hr. (or more) overhaul period. 

Ten-Hour inspection calls for the fol- 
lowing routine : Remove and clean fuel 
strainer. When replacing glass bowl, do 
not tighten until fuel has been allowed to 
run for a short time so that air will be 
driven from pipe line and strainer. The 
air will leak out round loose bowl, which 
is tightened after gasoline leaks out 

Wipe off sparkplugs and ignition cables 
to prevent danger of short circuits from 
oil or soot. Inspect all cable terminals 
on ignition system, both at sparkplugs 
and magneto. 

Twenty-Five-Hour inspection : It is 
considered good practice to drain crank- 
case of oil at this time, refilling with SAE 
20. Used oil should be passed through 
20 mesh (or finer) strainer, which is then 
examined for metal particles that would 
serve as a danger signal regarding con- 

Controls should be checked for opera- 


Fig. 1. Franklin cylinder head and valve 
rockers. Here, leeler gage is used to check 
side clearance between rocker and bracket. 


Fig. 2. When replacing cylinder, ring com- 
pressor of thin sheet metal is employed to 
prevent rings horn catching or breaking. 


tion through their full range, then lubri- 

Check and clean sparkplugs. Champion 
J-10 plugs should be used, with the gap 
set at .020 in. When tightening plugs use 
torque wrench with force of not more than 
20 ft-lb. Use a good mica base lubricant 
on sparkplug threads before installing, 
for this will obviate chances of stripping 
threads in cylinder head through over- 
tightening, 

If any of the high tension cable 
terminals are corroded or if the cable 
shows signs of being cracked, the defective 
length should be replaced. This is im- 
portant because breaks in the insulation 
may cause sparks resulting in gasoline 
fires during operation. During this in- 
spection, magneto points should be checked 
for pitting and tightness. Slight pitting is 
not harmful, but roughened surfaces call 
for refinishing of the points. 

One-Hundred-Hour inspection is made 
after completing every fourth 25-hr. in- 
spection. Valve covers are removed and 
valve guides checked for wear by pressing 
sidewise on spring with a screw driver. 
Excess clearance indicates that the valves 
are not only seating incorrectly but that 
the lubricating oil is probably being blown 
out by the pressure of the exhaust gas. 
In addition, air is often admitted on the 
intake stroke, resulting in too lean a mix- 
ture, which causes head overheating and 
warped valves. Minimum clearance 

should be .0025 in., maximum .0043. Car- 
buretor should be cleaned by an experi- 
enced mechanic, jets being blown out with 
air— not cleaned with a wire, which usu- 
ally results in an enlarged jet, cause of 
bad metering. 

Clean out all fuel lines and strainers, 
including that in shut-off at tank. Wash 
out tank with clean gasoline and make 
sure all sediment is removed. 

Top Overhaul 

This work is not always required be- 
tween major overhaul periods, but experi- 
ence has proved that increased efficiency 
and operating economy are often realized 
because of top overhaul at about 250 
flying hours. 

Before “revving up" engine at full 
throttle on ground to determine need of 
top overhaul, perform following inspec- 
tion and adjustment: Check spark timing, 
seeing that spark occurs in position given 
on engine nameplate. Check over items 
in 10, 25, and 100-hr. inspections. Check 
throttle lever to make sure throttle opens 
fully when lever is against forward stop. 

While engine is cool check compression 
by swinging prop with throttle wide 
open and listening through exhaust ports 
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probably necessary. 

Top overhaul is accomplished without 
removing engine from plane. Select a 
spot free from dust and remove engine 
cowling and air housings. Take out 
sparkplugs and remove cylinders. If 
gasket sticks, tap cylinders lightly with 
wooden hammer. Raise cylinders slightly 
in removing them, being careful that pis- 
tons do not fall against crankcase. It is 
considered good practice to slip pieces of 
split hose, oi about 1 1-In. dia., over con- 
necting rods to prevent damage to alumi- 
num crankcase. Remove propeller or tie 
it tightly to prevent movement, otherwise 
it may be turned with resulting damage to 
engine. 

With valves in place, scrape carbon 
from inside head. Then remove valves 
by placing wood block. 7 in. long, inside 
cylinder, with cylinder resting on bench. 
Remove valve cap and press down on 
springs until split cone is removable. 
When removing valve springs, etc., tag 
them so they will be returned to their 
original location. A steel bar, Ixli and 
about 14 in. long with } in. hole in center, 
makes a good valve removing tool. 

Clean all parts with gasoline and inspect 
valves and seats for cracks, burning, and 
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turned to factory, where new seats are 
shrunk in place by machinery. 

If valves are pitted, burned, or grained, 
intake valve should be re-faced to 30-deg. 
angle and exhaust to 45 deg. Carbon 
should be removed from valves very care- 
fully to preserve original surface un- 
scratched. Emery cloth not coarser than 
No. 150 may be used on valve stems 
(coarser cloth has a tendency to remove 
gloss and surface hardening). After 
lapping valves, test by pouring gasoline in 
ports or by using air pressure in cylinders. 

Valve springs should be thoroughly 
cleaned and inspected for cracks. A pres- 
sure of 44-50 lb. should be supported by 
valve stem when spring is installed. If 
spring does not support 44 lb., remove 
spring and place washers beneath it until 
required pressure is obtained. If more 
than two A in. washers are required, 
springs are too weak and should be re- 
placed. When valve is fully open, spaces 
in spring should be not less than .010 in. 
Rusty springs should always be discarded 
immediately as they arc likely to break 
without warning. 

Cylinders should be checked for wear 
and taper with an inside micromter. Cyl- 
inders worn more than .002 or .003 should 


that point an inward taper will probably 
be noted — which is normal. 

In assembling valve mechanisms, make 
sure chamfer on narrow end of rocker pin 
is toward center of cylinder, otherwise it 
will foul valve spring. Oil hole in rocker 
pin bearing should be towards cylinder 

Barrel end of rocker arm should line 
up accurately with valve stem center. 
This line-up may be accomplished by 
slightly loosening the nuts on support 
studs, tapping rocker arm until it is in 
line, then tightening nuts again. Palnuts 
should be used for safetying. 

Valve rocker caps should be left off until 
cylinders are bolted down on crankcase — 
because it will not be possible before that 
time to check the alignment of the lifter 
rods at the ball end of the valve adjusting 

Assembling of cylinders to crankcase 
(always using new gaskets) should only 
be done after both cylinders and crankcase 
have been thoroughly inspected and 
cleaned. Cylinder waits and also piston 
rings should be heavily coated with cylin- 
der oil. A band type of ring clamp should 
be employed when sliding cylinder over 
(Turn to page 270) 
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"On and Off" Speed 

Is Aeroprop Feature 
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Installation 

Clean splines and rear cone seat thor- 
oughly, using an approved cleaning fluid. 
Check entire surface for burrs or nicks 


Fig. 11. Bleeder fool is used between bl 
and nut. to permit escape of air as greas 


Install stop block in bracket on A632S- 
C1 models and safety with cotter key 
(Fig. 7). 

(Turn to page 270) 
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SERVICE STEPS 

FOR THE EISEMANN MAGNETO 


By E. J. GOGG1NS, Eisemann Magneto Corp. 

Here's the routine of simple operations for keeping new, light- 
weight 4- and 6-cylinder aircraft "mags" at peak efficiency. 



Eisemann Model AM-4 Magneto. Right: Impulse starter and mounting Range 
with adjusting slots. Lett: Distributor housing and secondary lead terminals. 


D esigk of small, lightweight air- 
craft engines calls ior a magneto 
in which weight and bulk have 
been reduced to a minimum. It was for 
service on this type of engine that the 
Eisemann 4- and 6-cylinder magnetos were 
originated. 

These magnetos are of the rotary-mag- 
net, jump-spark distributor type, with 
aluminum-nickel-cobalt magnet and venti- 
lated distributor housing. To reduce 
headroom, the secondary leads arc taken 
from the end of the housing, rather than 

An impulse starter provides an intense 
spark at cranking speed, while retarding 
time of ignition to prevent pre-ignition 
when starting. When the engine is 
cranked the magneto rotor is held sta- 
tionary by a catchpin and pawl, while 
motion of engine winds a spring in the 
starter. When the piston passes TDC a 
pawl releases the spring, which spins rotor 
and generates the spark. 

When engine rpm. exceeds 200, impulse 
starter action ceases and the unit acts as a 
flexible coupling, with spark automatic- 
ally advanced to exact position necessary 
for normal operating speed. 

In servicing the unit the first step to 
set the magneto in position ior connection 
to the engine is to remove the distributor 
plate and rotate the magneto shaft in the 
opposite direction to that when driven, in 
order not to engage the impulse starter. 
This rotation is continued until the rotor 
plate on the distributor points toward the 
lower left-hand cable position (approxi- 


mately 7 o'clock), and as the contact 
points commence to separate, ignition 
spark occurs. 

In this position the magneto is ready 
for installation on the engine, which should 
have No. 1 cylinder in firing position. The 
exact point at which ignition should 
occur should be ascertained from the 
engine maker’s handbook. 


Cables must be attached to the magneto 
by means of clips, as shown in the accom- 
panying illustration. Only such clips 
should be used, since a projection is pro- 
vided at the bottom of the cable holding 
recess to accommodate the projection at 
the clip end, and 7 mm. cable should be 

The distributor should be cleaned with a 
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soft cloth, dampened — but not wet — with 
gasoline if carbon is found on the face. 
Only high grade gasoline should be used, 
and all parts should be wiped dry before 
reassembling. Care should be exercised 
to prevent wiping lubricant from the 
breaker cam face. Abrasives should never 
be used on the breaker cam distributor 
plate or distributor rotor. 

Contact points should not be filed, but 


when they require dressing this work 
should be done with a smooth carborun- 

As all ball bearings are grease-packed 
at the factory, lubrication is unnecessary, 
except that a single drop of medium grade 
engine oil may be applied to the breaker 
cam wick after every 500 hr. 

Impulse starter pawls should be loos- 
ened with a small amount of kerosene ' 


Shielded Model LA, 6-cyl. Eitemann magneto. 

at inspection ; a small can should be used 
to prevent flooding. Contact points should 
separate from .019-.021 in. In checking 
the gap, the shaft should be turned until 
the breaker fiber rests atop the cam, at 
which point the gap between points should 
be measured with a feeler gage. To avoid 
action of the impulse starter, the shaft 
should be turned backward during this 
operation. 

As the entire breaker assembly turns 
on the breaker lever bearing pin, the gap 
may be adjusted without altering the rela- 
tionship between surfaces of the breaker 
lever contact and fixed contact. If, how- 
ever, it is necessary to adjust the gap, 
this can be done by loosening the breaker 
plate fastening screw and moving the en- 
tire breaker assembly toward the cam to 
increase gap, or away to decrease it. The 
gap opening should be re-checked after 
the breaker fastening screw has been 
tightened. 
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Carrier-Based Crane 

• U. S. Navy uses this type of crash 
crane for deck work on aircraft car- 
riers. Capacity is equal to lifting entire 
weight of heaviest carrier-based planes 
in use at present. 
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Aileron Lock Bar 

• A U-shaped plastic casting (set 
around vertical wheel spoke in draw- 
ing) weighing little more than 4 lb., 
has been designed by Glenn L. Martin 
engineers to lock Mariner ailerons and 
elevators when these craft are not in 
air. Applied at control wheel, this bar 
yoke of an original plastic design 


attaches to lock bar by chain and hangs 
free when not in use. When locked, a 
slot in back of yoke engages lower 
spoke of wheel, while yoke itself fits 
around control column and into locking 
plate which holds it in position. Sketch 
shows yoke in locked position inside 
control wheel at left, with chain run- 
ning from it to lock bar, which extends 
between two wheels. 



Easy-Cleaned Parts Boxes 

• Bv placing stiff paper in bottom of 
small parts boxes used in shops, Buick 
keeps these containers and their con- 
tents free from otherwise inevitable 
accumulation of dirt. Paper (shown in 
two layers) slides through slit too nar- 
row to permit passage of small parts 
and can be renewed without emptying 
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"C"-Shaped Adaptors 

For "One-Shot" Rivet Machine 


• Ray M. Williams, Northrop mechanic, designed these 
"C”-shaped adaptors. For use on "one-shot” rivet machine, 
they are of great aid in assembling difficult sections, such 
as riveting two narrow channels together (inside flange to 
inside flange, as shown), or for “Z” and hat sections, or 
other formed parts. 



American Airlines 
Record-Racker 

• This quickly attached rack is used by 
American Airlines to keep records 
clean, in sequence order, and conveni- 
ent during inspection and line overhaul. 
It would otherwise be necessary to pro- 
vide a portable desk for this purpose. 
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Radio Mock-Up 

• At its Cheyenne shops, United Air Lines uses this 
radio mock-up for testing Mainliner equipment prior 
to installation. Incorporated is wiring for both send- 
ing and receiving, as under flight conditions. 




United's Hydraulic Tire Remover 

• At UAL’s Salt Lake shops, Bill Pitt is seen operating hy- 
draulic tire remover, which he built from converted jack and 
welded steel frame. This tool has worked so well that 
United has adopted it at all repair stations, saving time, 
wheels, and tires. 



• By using this pigeonhole type rack for propeller blades, 
PAA saves much valuable shop floor space, and further- 
more blades are more easily identified through grouping 
of tags. Swinging doors keep out dust and protect blades 
from being marred. 
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Ryan Hydraulic Hoist Car 

• This hoist was built on a Ford V-8 chassis purchased 
second-hand for $75, After completely stripping chassis, 
except for hood and windshield, channel steel reinforcements 
were welded on each side, with cross pipe to form bearing 
for Gar Wood hydraulic cylinder. This cylinder, with nec- 
essary accessories, cost about $90. 

Main members of boom are of 3-in. steel pipe cut about 
17 ft. long. Front ends are tapered and welded together. At 
rear is cross pipe serving as pivot for boom when raising. 


Bearings at ends are 3J-in. pipe welded in place on frame- 
work, being kept in line while welding by insertion of 3-in. 
cross pipe. Radiator is protected by guard, and rest for 
boom is provided over hood to enable it to be fastened 
down when traveling any distance. 

Oil pump for hoist is run by shaft extending back from 
V-belt drive at front of engine. This useful piece of equip- 
ment was designed and built by Ryan School of Aeronautics. 
Drawings show specifications. 



AVIATION, July, 1944 


189 




AVIATION, July, IBM 


Three International Policies 
—Which Will We Have? 
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CIVIL OPERATIONS & TRAINING 


CONTRACTS WITH MINORS 
CAN BOOMERANG 



By LESLIE CHILDS, Attorney and Counsellor ot Low 

The law makes strange provisions for persons who "aren't of age" 
— which means aviation organizations must exercise great care in 
signing contracts with under-21'ers. 


W ITH WTS CONTRACTS being can- 
celled right and left, more and 
more fixed base operators are 
again turning to civilian training as a 
means of keeping the wolf out of the 

But, it should be remembered, civilian 
training has its pitfalls. One of the 
easiest ways for a flight school — or any 
other aviation organization, for that 
matter — to get into a peck of trouble, and 
perhaps suffer material financial loss, is 
to have contractual dealings with persons 
• who are minors. 

This is because, as a general rule, a 
minor’s contract for anything save neces- 
sities arc voidable. According to law, if 
a minor changes his mind after receiving 
the benefits of such a contract, he may 
disaffirm and demand return of whatever 
money he has paid. 

The application of this rule, and the 
possible danger to an aviation organiza- 
tion in running afoul of it, is strikingly 
shown in this actual case — 

The plaintiff, a youth 20 yr. and 2 mo. 
old, contracted with a corporation oper- 
ating a flight school for a primary flying 
course. The youngster paid $300 and took 
the course. 

Then, still before he had become 21, the 
youth also took a limited commercial 
pilot's course, for which he paid $1,300. 


He completed this work before reaching 
his majority. 

About a year later — after he had become 
21 — he brought an action against the 
flight school corporation to recover the 
$1,600, the grounds for the suit being that 
he had been a minor when entering into 
the contracts, thus could disaffirm. 

The flying school's defense was based 
on the contention that the instruction had 
been "necessary,” by way of education, 
for which the plaintiff should be held liable 
even though a minor. The defense also 
held that, since the plaintiff could not 
return what he had received, i.e., instruc- 
tion, he should be hdld to his contract. 

Holds for Plaintiff 

The lower court held for the plaintiff. 
Then the case went, on appeal, to a higher 
court which, in reviewing the record and 
upholding the youth, said in part: 

“It is agreed that the contracts were 
made in New York where the defendant's 
aviation school was located, also that the 
questions raised in the case are governed 
by the laws of New York . . . 

"The defendant contends that the con- 
tracts were for necessaries and were bind- 
ing on the plaintiff even though he was 
a minor. Plaintiff's father was a weaver. 
The money which the plaintiff paid was in 
part saved by himself from his manual 


labor and in part contributed by his family 
from their savings . . . 

"It would be hard to say that education 
in aviation was less necessary for the 
plaintiff than it would have been for an- 
other more affluent But the law still 
guards the interests of minors against 
their own assumed improvidence and want 
of sound judgment. The judge found that 
the courses in instruction were not neces- 
saries for the plaintiff . . . 

“Lastly, the defendant contends that 
there can be no disaffirmance because the 
plaintiff could not return the instruction 
he had received by virtue of the contract. 
In New York, as in this Commonwealth 
[Massachusetts] a minor who has lost or 
even squandered what he received under 
the contract may nevertheless disaffirm it 
and recover whatever he paid or gave, or 
its value . . . 

"On the whole ... we think that under 
the law of New York the plaintiff is not 
precluded from disaffirming the contract 
and recovering the consideration he paid 
. . . Judgment for plaintiff on the findings. 
(14 N.E. 2d 467.)’’ 

— All of which meant that the flight 
school operator had to return the $1,600. 
The fact that the plaintiff couldn’t return 
the instruction received constituted no bar 
to his recovery. 

Under different circumstances— had the 
plaintiff been a wealthy young man, for 
example — the two courses of instruction 
he had received might have been held to 
be necessaries, but the reasoning and final 
holdings in this case are both in accord 
with the great weight of authority. 

And, as an illustration of the possible 
danger to a flight school or any other 
aviation organization in contracting with a 
minor, this kind of a case is hard to beat. 
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Curtiss C- lti Coininuiulo Transport ! 

W ith the war in high gear, speed is the essence of 
victors ! No nation can hope to wage global warfare and 
ssin without a means of moving vast mimhers of men 
and a tremendous tonnage of supplies, long distances 
at high speed. 

The Curtiss C-16 Commando Troop and Cargo 
Carrier has admirably met this demand for unprece- 
dented mobility. 

Today the Commando is a part of the greatest mili- 
tary transport program ever inaugurated. Tomorrow 
it will fly supplies for the rehabilitation of the world. 

Hard on the heels of victory, too. will come the Com- 


mando's conversion to both a luxury liner and a 
inercial cargo carrier for civilian service. 





First American jet propelled plane, 
designed and built by Bell Aircraft. 


The Bell Airacobra helped turn the 
tide at Stalingrad and on other fronts. 


IB©M ss® Wasp 


. . . A PROGRESS REPORT 


A [rood fighter plane — basic in modern 
military operations — must pack plenty 
of wallop. That's why Bell Aircraft 
developed its hard-hitting Airacobra 
around a 37-millimeter cannon firing 
right through the nose of the plane. 
This ‘cannon on wings" — first Amer- 
ican single-engine fighter to carry a can- 
non in the skies — has turned in a per- 
formance which caused the Russians to 
tell WPB Chairman Donald M . Nelson 
the Airacobra was one of the American 
products they liked best. And today the 
Airacobra is being joined by a new Bell 
fighter, capable of high-speed, high- 
altitude performance. 

Building such fighter planes is only one 


part which Bell Aircraft is playing in 
the war. On another front, the Bell 
Bomber plant in Georgia is producing 
tile Boeing designed Super-fortresses 
( B-29’s) , largest long range bombers 
ever seen. And from our Ordnance 
Division in Burlington, Vt.,come Bell 
designed gun mounts, including the new 
hydraulic power mount, that give the 
machine guns of many allied planes and 
surface ships their firing accuracy. 


Meanwhile work is continuing on two 
other war projects, America's first jet 
propelled plane, and the new Bell 
Helicopter. 

Post-war activities are being locked in 
our minds until the day of Victory. 
Then our organization, staffed with pro- 
duction men of skill and imagination, 
will turn their thoughts to pioneering 
in an aviation world at peace. 



CIVILIAN OPERATIONS & TRAINING 


Southwest Flies 
1,000,000th Training Hour 


Civilian organization gives flight 
instruction to more than 15,000 
embryo sky fighters. 


E s than FOUR years after initiating 
training for civilian flight instruc- 
tors at Sky Harbor, Phoenix, Ariz., 
as the basis for its part in the War Train- 
ing Service program, Southwest Airways 
became one of the first schools to pass 
the millionth hour of military pilot train- 
ing flying time. 

One million hours, translated into miles 
flown, would carry an airplane around the 
world 3,452 times at the equator. In fact, 
it is enough flying time to send a 661. 980- 
airplane arinada on a mission from Lon- 
don to Berlin. Incidentally, approximately 
4,638,600 takeoffs and landings were in- 
cluded in that time. 

Primary training has been given to 
more than 15,000 students at Southwest. 
In addition to student pilots of the Army 
Air Forces, instruction has been afforded 
to other nationals representing 29 coun- 
tries, including every Chinese student sent 
to this country for primary training. RAF 
students have received primary, basic, and 
advanced training. 

With the first rush of the AAF's rapid 
expansion program. Southwest Airways, 
as a preparatory step, began its WTS in- 
structor school at Sky Harbor in Oct. 
1940; today. Southwest’s staff has some 
400 flight instructors who have spent 
nearly half of the 1,000, 000-hr. total in the 
air with students. 

First training flights for students were 
inaugurated at Thunderbird Field in Mar. 
1941, with subsequent expansion of activi- 
ties at Falcon Field and at Thunderbird 
II. From operations involving three air- 
planes, Southwest has grown to base 
more than 500 aircraft of all types. 

And to cope with the huge maintenance 
problems presented, a “production line” 
aircraft and engine overhaul unit was de- 
veloped. 

In its intensive training program, 
Southwest has maintained a record of 
safety which ranks with the best in the 
nation — as witness Thunderbird Field 
with only one fatal accident per 167,000 
hr. flown. 


line" aircraft ' and engine overhaul unit. 
Splendid record of safety achieved by 
Southwest in intensive flying training pro- 
gram is due in large measure to this 



. , s, checks with pilots Just 

before they take oil to ffy organisation's millionth hour. Pilots (lelt to right); Ralph Jordan, 
ai r, 1n j Qnff Davis. All of these men were associated with company when it flew 
•r and each is a director of training— of Thunderbird, Falcon, and Sky Harbor, 
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AN 6100-1 (ANP-1 and ANP-2) 

ADEL Strict "K" gear type direct drive Fluid 

30GPH 9 d PU 7 P V ^' 9hl 2,25 ^• £ " Co P* 25 to 

to +200 F. Industrial capacities to 200 GPh! 


»y ^ / .. 

‘V 


•>? TWeete. . . 

AND exceeds A N SPECIFICATIONS 


Whether for anti-icing or for heating, this pump exceeds all ex- 
isting performance requirements. Test run of 1313 hours— over 
8 times the requirements and still going strong! Little wonder 
that it received AN rating. Backed by years of service of 75,000 
predecessor units starting with the original ADEL Series “E," 
introduced in 1938 as the first designed specifically for U. S. 
Air Lines' protection of wind shields, propellers, carburetors. 

Value to cost-conscious commercial operators was long ago 
affirmed by Mr. Luther Harris, P. C. A. Vice-President Engi- 
neering and Maintenance (now Col. Harris, Chief of Mainte- 
nance, Air Transport Command) who praised capacity, 
trouble-free performance in May, 1940. 

An entire ADEL division is devoted exclusively to their man- 
facture. Not subject to ASU allocations. Deliveries as rapid as 
raw materials availability. For industrial application, pumping 
units available without motor where 
mechanical drive is preferred. 

For complete information contact 
nearest engineering service office. 

After Victory the ADEL-AGE 
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Industry's Sales Soar 
...But Not Profits 


By RAYMOND L. HOADLEY, Financial Editor, "Aviation" 

In his annual survey our financial editor finds the aircraft makers' 
financial condition much sounder — better than the perplexed 
investor might realize as he eyes the "stabilized" income. 


W arplanes may be coming off air- 
craft assembly lines in ever-in- 
creasing numbers, but profits of 
the industry have long since become sta- 
bilized around the 1942 levels. 

The average aircraft maker's 1943 earn- 
ings were slightly below those oi 1942, 
and stockholders can expect that this 
year's results will run about the same, 
depending, of course, on contract cutbacks 
and the time lag in shifting to new war 

But while profit margins decline in in- 
verse ratio to the sales climb, a survey of 
the 1943 statements of 14 aircraft manu- 
facturers reveals that much progress was 
made last year in brightening what had 
been a pretty gloomy financial picture. 
We would have preferred to have in- 
cluded more companies in the survey, 
however as this was written several like 
Curtiss-Wright, North American, Grum- 
man, and Fairchild were still holding up 
their reports because of renegotiation 
problems. 

The companies surveyed, though, are 
thoroughly representative of the industry. 
There arc plenty of bad spots left in the 
industry’s financial set-up, as will be 
shown. Yet the over-all picture at the 
1943 year-end shows sufficient improve- 
ment to indicate that the nation’s biggest 
wartime industry will stay solvent during 
its critical peacetime reconversion period. 

That's something we weren’t able to 
predict with too much confidence a year 

Here, in a nutshell, is the way the in- 
dustry's financial cards stacked up at the 
beginning of 1944: For the first time 
since Pearl Harbor the average company’s 


cash position was larger than the taxes it 
owed ; postwar adjustment reserves in- 
creased some 60 percent last year (al- 
though they’re still inadequate) ; and cur- 
rent assets were up more than were 
current liabilities. Inventories and bank 
debt were higher, while the profit margin 
on sales was the lowest of all America’s 
great industries except one (meat pack- 
ing). 

Now for a more detailed review and in- 
terpretation of the aircraft financial facts 
of 1943, plus a glance into the immediate 

Sales of all but one of the 14 govern- 
ment contractors covered in this annual 
survey amounted to $4,870 millions last 
year against $3,300 millions in 1942. De- 
liveries of the same group this year may 
well run better than $6 billion. 

On the other hand, net earnings of the 
group were $83,346,790 last year against 
$81,590,440 in 1942. This figure, though, 
is a bit deceptive, since in nearly all in- 
stances (United Aircraft is a notable ex- 
ception) the companies have yet to get 
their renegotiation clearance papers on 
their 1943 results. When they do get 
through the renegotiation mill it proba- 
bly will be found that 1943 profits actu- 
ally will be a bit under their renegotiated 
earnings of 1942. 


An exhaustive study of the 1943 corpo- 
rate earnings of more than 2,500 com- 
panies recently made by the National City 
Bank of New York showed that an aver- 
age of 3.6 percent was earned on sales 
after taxes were deducted. This repre- 
sented a decline from 4.3 percent for 1942. 
But the aircraft group showed an average 
return of only 1.8 percent, down from 3.2 
percent in 1942. 

Not only was the aircraft industry’s 
margin on sales well below that of Amer- 
ican industry generally in both years but 
it also was next to the lowest of any indi- 
vidual group. The meat packing industry 
had a profit margin on sales of 1.1 in 1943 
and 1.2 in 1942. In contrast the automo- 
bile industry, which is largely engaged in 
aircraft work at present, showed an aver- 
age profit margin of 3.2 percent on sales 
in 1943 and 5.2 in 1942. 

In addition to the voluntary refunds 
(running up into hundreds of millions of 
dollars) which the industry returned to 
the government last year, the 1943 tax 
liability of the 14 concerns studied reached 
the amazing total of $336.946.000 — more 
in taxes than the industry had in sales 
four years ago. But while taxes were 
stepped up from the $285,955,000 paid in 
1942, there was one phase of the tax pic- 
(Turn to pane 271) 


COLLATION OF 14 COMPANIES’ 1943 STATEMENTS 


$72,621,507 S45.530.638 $3,5 


. 126.578,384 


4,628 121,863,227 2,462 


Cessna 

Consolidated Vulteo 797.199,000# S3I. 295.0 
Douglas 987,687,196 489,7' - 


lxx:khead 

Martin 

Republic* 

• Sa'es not available 


4,482 

2,208 

19,267 

5.952 


0,690 460,233,000 

163,870 337,5 


# 1943 sales after government refunds. 


819 7,24 5.93 


- — Inventories — - 
^Dividends — (in thousands) 
1943 1942 1943 1942 

SO. 20 SO. 25 $12,096 S6.791 

1.00 1.00 13,183 21,331 

1.00 2.00 5,229 4,454 

2.00 1.00 2,742 4,594 

1.00 1.00 7,988 15,459 

1.50 1.00 158,280101,464 

5.00 5.00.12,880 17,305 
(none) (none) 5,518 4,983 

2.00 2.00 50,620 38,657 

3.00 1.50 95,166121,297 
(none) (none) 1,485 1,287 

0.25 (none) 1,758 5,548 

0.35 0.55 5,644 2,557 

3.00 3.00 68,854 53,559 
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FLYING 


New Auxiliary Engine 
Gives More Power -Per -Pound 
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A RELIEF VALVE 

For Aircraft Hydraulic Systems 


A pilot-operated piston is used in the Vickers Aircraft Relief Valve 
instead of the customary spring-loaded direct-acting mechanism. The 
result is smoother operation and geater accuracy throughout a wider 
range of pressure adjustment. Variation in pressure from cracking 
point of valve to its maximum capacity is negligible (see curves below) . 
Vickers Balanced Piston Relief Valves (Model AA-11200 Series) are 
available in four sizes having rated capacities of 1.2, 3.5, 6.0 and 16 
gpm, conforming to AN specifications. Actual capacities are, however, 
far in excess of these rated minimums. Without parts change all valves 
have operating pressure ranges from 300 to 2100 psi; adjustment is 


ICKER1 Incorporated • 1462 OaKMAN BLVD. 


Representative of the exhaustive anil severe 
tens to uhich these t alvei have been subjected is the 
Cold and Increasing Temjierature Test recorded on 
the chart 7 he temperature increased from — 6S°F to 
Iblf din 26 minutes (one revolution of chart — J t nun) 


Engineers and Builders of Oil Hydraulic Equipment Since 1021 


♦ As indicated by the curves above , the variation in 
pressure from cracking point to maximum rated 
capacity of the Vickers Balanced Piston Relief Valve 
is considerably less than permissible under AN Standards. 
Consequently , less pressure differential is required be- 
tween relief valve setting and unloading valve pressure. 
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Underside view of Republic W7 Thunderbolt wing with portion of skin 

oft of spar No. 1, which is at B. Aft of stringers C ribs are conven- 
tional construction, with lightening holes, as at D. Aileron hinges are at E. 
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AEROQUIP HOSE LINES AND COUPLINGS ARE STANDARD ON ALL ARMY AND 
NAVY AIRCRAFT. HOSE LINES WITH DETACHABLE, RE-USABLE FITTINGS ARE 
QUICKLY SERVICEABLE IN THE FIELD ... COUPLINGS CAN BE DISCONNECTED 
AND RE-CONNECTED WITHOUT LOSS OF FLUID OR ADMISSION OF AIR. 

AEROQUIP CORPORATION 

JACKSON, MICHIGAN, U. S. A. 

303 WAREHAM BLOG., HAGERSTOWN, MD. - 1709 W. 8th., LOS ANGELES - PRENCO-72 STAFFORD ST., TORONTO, ONT. 
PERMANENT LICENSEE: WAGNER ELECTRIC CORPORATION, 6400 PLYMOUTH AVENUE, ST. LOUIS 14, MISSOURI 
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For basic information on how you can operate metal 
sawing machines at full efficiency ... to find out what can be 
done in your plant in the way of upping feed rates ... to dis- 
cover how you can assure cleaner cuts, save material and reduce 
saw servicing . . . get the Atkins Curled-Chip Manual. Here in 
concise, complete and organized form are all the facts about 
Atkins Curled-Chip Saws and the near-miracles in metal cutting 
performance they make possible. Besides details on the scientific 
cutting principle — described in a way every man will instantly un- 
derstand as‘‘right'' — the Manual inciudes"SAWING RECORDS, 
a compilation of actual on-the-job Curled-Chip Saw produc- 
tion on work like your own. Make the Manual part of your 
file — send for a copy today — clip and mail the coupon now. 

Mail Coupon Today for Your Free Manual • . 
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Close Inspection at EVERY Stage 
Insures Precision Aircraft Studs 

Closely controlled processes on a volume production scale 
have made National Screw a principal source of supply for 
Aircraft Studs. 

Here’s what it takes: 

1. A special Aircraft Stud Department with personnel 
trained for this particular work. 

2 . Close control of every operation, from drawing of 
wire in our own wire mill to final inspection. 


3 . Modern heat-treating facilities under expert laboratory Aircraft slmlsare checked for required tolerance 

control. hy 100 per cent roller snap gauge inspection. 


4 . Inspection at every stage of process, including indi- 
vidual snap gauge inspection of each piece. Additional 
facilities for projection method of inspection. 




check hy projection to 50 limes actual size. 


THE NATIONAL SCREW & AAFG. CO., CLEVELAND 4, 0. 
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ENGINEERING DATA BOOK 


SHEET NUMBER . . 

CLASSIFICATION 

SUBCLASSIFICATION 


D-22 

Materials 
Stainless Steels 


Identification of Stainless Steels 

T his method of identifying stainless steels is useful in separating various 
types that show marked differences in their chemical and physical prop- 
erties. It is assumed that operator making tests will have some technical 
knowledge of alloys in question. A comparison with known standards is recom- 
mended. These tests are not intended to take place of a chemical analysis. If, 
for any reason, definite information must be known of alloys present in a piece 
of steel, safest way is to make a chemical analysis. 




Nitric Acid Test — This testing solution is 
made by mixing 1 part of concentrated nitric 
acid and 1 part of water. A drop of the solu- 
tion is placed on a freshly ground spot on the 
specimen. Attack is denoted by a boiling 
action or gas evolution from drop. 

Magnet Test— Austenitic Stainless Steels 
(18-8 types) are noil-magnetic in the an- 
nealed condition but become slightly mag- 
netic when cold-worked. This slight mag- 
netism can easily be distinguished from the 
stronger magnetism of the straight chrome 
types. 

Spark Test —a spark test is made to sepa- 
rate Stainless Types 420 and 440 from non- 


Hardness Test — Specimens are heated to 
1,850° F. and oil quenched. Various carbon 
percentage ranges will be noted by different 
hardnesses as quenched. The non-hardening 
types will show low hardness as oil quenched 
from 1,850° F. 

Muriatic Acid Tests Specimens are placed 

in a solution of muriatic acitl ( 1 part water, 
1 part Muriatic Acid) at a temperature of 
180°/190° F. A fresh solution should be 
used for each of the following tests : 
a. After a 5 min. immersion, Type 303 
will be coated with a heavy black smudge, 
b. Within 2 min. after immersion. Type 316 
can be identified by the very slight acid attack 


Data supplied by Carpenter Steel Co., Reading, Pa. 
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Helping the warbirds take a big bite ■ 



Born of combat experience, the 
Navy’s new Curtiss Helldiver is 
heir to all the improvements de- 
veloped from battle crowded skies 
since Pearl Harbor. And one of 
the things that makes it a plane 
to write home about is its variable 
pitch propeller. 

The intricate gear mechanism 
for these 3-bladed, full-feathering 
props is being built by the Detroit 
Gear Plant of Borg-Warner’s 
Norge Division. 

These propellers adjust to every 
change in altitude, wind resist- 
ance, engine speed. 

The skillful engineering needed 
to produce gear mechanisms of 
such delicate sensitivity is another 
result of Borg- Warner’s long-time 
principle: "design it better— make 
it better.” More than 100 war 
items are today benefiting by it. 

With the end of the war, this 
Borg- Warner principle will again 
be applied to the task of working 
with you in the aviation in- 
dustry toward a better living for 
all America. 


BORG-WARNER 


Peacetime makers of essential operating parts for the automotive, aviation, marine and farm implement industries, 
and of Norge home appliances . . . these units which form the Borg- Warner Corporation are today devoted exclusively to the 
needs of war: boro & beck • borg-warner international . borg-warner service parts • calumet steel . Detroit gear aircraft PAwre- 

DETROIT VAPOR STOVE • INGERSOLL STEEL S. DISC • LONG MANUFACTURING • MARBON • MARVEL-SCHEBLER ^CARBURETER • MCCULLOCH ENG SNEER- 
ING • MECHANICS UNIVERSAL JOINT • MORSE CHAIN • NORGE • PRODUCTS • ROCKFORD CLUTCH . SPRING 
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ENGINEERING DATA BOOK 


SHEET NUMBER . . 
CLASSIFICATION . 
SUBCLASSIFICATION 


D-22 I Cont'd.l 
Material 
Stainless Steels 


as compared with the active attack and evolu- 
tion of gas on Types 302, 304, 321, and 347. 

c. Immerse specimens for at least 15 min. 
Type 443 can be identified by a brownish 
colored smudge. 

d. Immerse specimens in a separate con- 
tainer for 5 min., then remove them from the 
solution. A pungent garlic-like odor will be 
detected on Types 416 (Se) and 440F. This 
characteristic odor of hydrogen selenide gas 
will not be present in pickling Types 410 
and 440. 


Sulphur Spot Test — Three drops of sul- 
phuric acid solution (1 part Sulphuric Acid, 
3 parts water) are placed on a newly-ground 
spot on the specimen and allowed to react 
for 1 min. One drop of a 5% solution of 
lead acetate in water is then added to the 
acid drop and allowed to react for 15 sec. 
The spot is then washed with water and ex- 
amined. A positive test for sulphur (Stain- 
less Types 416 (S), 420F, and 430 F) is 
the presence of a black sulphide deposit. 


Nickel Spot Test -Three solutions are 
quired for this test: 

Solution No. 1. Mix 125 cc. of wt 
100 cc. concentrated nitric acid and 25 cc 
85% phosphoric acid ; Solution No. 2. 1 


part water and 1 part muriatic acid : Solution 
No. 3. Dissolve 1 gram of dimethylglyox- 
ime in 60 cc. of glacial acetic acid. To this 
solution add another solution, prepared by 
dissolving 10 grams of ammonium acetate in 
30 cc. of ammonium hydroxide. 

Procedure: Place one drop of solution 

No. 1 on a newly-ground spot on the speci- 
men. Allow it to react for 30 sec. and then 
add one drop of Solution No. 2. This mix- 
ture is allowed to react for an additional 30 
sec. and is then absorbed with white blotting 
or filter paper. One drop of Solution No. 3 
is then placed on the moist spot of the paper. 
The formation of a red or pink coloration in 
the spot denotes the presence of nickel. 

Stabilization Test — Test specimens are 
heated to 1.250° F. for 2 hr., furnace cooled 
to 800° F., then cooled to room temperature 
in air. The specimens are then placed in a 
cold solution of 3 parts nitric acid, 1 part 
hydrofluoric acid, and 6 parts water and left 
for 1 hr. Remove specimens from solution 
and wash with water. Stainless Types 321 
and 347 will show a very slight attack from 
the acid. Stainless Types 302 and 304 will 
have rough, granular surfaces. 
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War and Peace, Propeller Production at its Best! 


AEROPRODUCTS DIVISION • GENERAL MOTORS CORPORATION ■ DAYTON, OHIO 
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He’s a man without a last name . . . 
a fellow known to every American 
kid as "Uncle." He is everywhere in 
his great land — yet no one has ever 
seen him. He is the great spirit of 
America . . . calm, quiet, peaceful 
and kindly until he gets his "dander” 
up— then he is determined, strong 
and his wrath is relentless. 

His is the spirit of sacrifice, toil 
and patriotism. He has weathered 
many wars, trials and tribulations — 
yet he is indomitable. He stood with 


Washington at Valley Forge . . . 
Perry at Lake Erie . . . Lincoln at 
Gettysburg . . . Pershing at the 
Marne . . . MacArthur at Bataan. He 
stands with every American to de- 
fend America. 

Today, he stands with you . . . 
urging you to do more and more in 
the cause of Victory. To buy more 
War Bonds— to contribute to the 


blood bank— to stamp out Black 
Markets— to defeat inflation— to be 
untiring in your efforts to hasten the 
day when our enemies will fall 
before our might. Ask yourself 
squarely if you couldn’t be doing 
more to aid this great spirit— then 

Let’s keep this greatest American 
legend . . . GREAT! 


Apex 


THE APEX MACHINE AND TOOL COMPANY 


DAYTON 2, OHIO 
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BLAINE STUBBLEFIELD. Washington HERB POWELL. New ICor* 



20th Air Force Formed; New Global Bomber 
Fleet Ranged to Strike Anywhere in the World 


Light planes' war record keys po 
CAA's design for use . . . Airpor 
ROTC urged . . . PAAC appointn 
transports visualised . . . SAE 
CAA outlines International route 


midab 






for- 


announced coincident 
initial bombing of Japan by 
Boeing B-29 “Superfortresses." 

Operating on the bomber 
command plan, the 20th 
ploys B-? 


; primed to strike 
anywhere in the world. Headed 
by Gen. H. H. Arnold, it is 
under joint chiefs of staff of 
all tl. S. military forces. 

As a global, rather than ter- 
ritorial, war arm, this separate 
aerial battle fleet is being di- 
rected flexibly through cen- 
tralized control at Washington. 

Thus, through our industry's 
development of the super- 
range bomber, military avia- 
tion has entered a potent new 
global air war phase. Further, 
the launching of the 20th in 
the Far East last November, 
its activation on delivery of | 
B-29's early this year, and its 
present action against the 
Japanese prove our industry's 
ability to put victory-winning 
air power on both sides of the 

When the full story on per- 
formance of light (liaison) 
planes in this war is available, 
it will add much to present 
knowledge of design and u.~ 
of private planes in futur 
Endurance of the little ol 
servers despite constant beat-| 
ing, ability to operate with but 
limited maintenance, capabil- 
ity in bad weather, and per- 
formance on restricted ground 
areas has surprised even the 
engineers who produced them. 

Of the dozen or so light 
plane makers, all producing 
for the war various aviation 
products, most are finding 
time to work on their post- 
war programs. Experiment- 
ally, they are engineering oi 
flying practically every rea- 


sonable design idea of the 
past and present. Pushers, 
single seaters, family sedans, 
• controllers, non-spinners, 
g cars, roadable planes, 
autogiros, and helicopters— all 

Designers think they art 
ing pretty well improving 
ity and safety, and they 
less concerned with speed for 
amateur flying than they used 
What bothers them 

price. Very few if anj 

producers believe they car 
turn out a “minimum" two- 
place plane during early post- 
period for much less thar 

. 10. Still more frequently 
mentioned tag is $2,000. Those 
working on four-place designs 
admit they will have a vr~ 
hard time getting down at 
where near the $2,000 mark. 

Volume production is I 
only thing that can help I 


price problem. To get volume 
production, producers 
tend strongly to eliminate 
choice of two or three engines 
and various equipment. Some 
producers will i 

n plane (which the pur- 
ser can add to out of deal- 
stocks if he wishes I and a 
de luxe model with every de- 
sirable gadget attached. 

CAA’s “Design for Use” 
To facilitate postwar pro- 
uction of light planes, the 
CAA proposes to authorize the 
design of planes according tc 
their intended use. For in- 
stance, a family plane does nol 
need the same stress char- 
acteristics as does an acrobatic 
weight saved can be 
given over to fuel. Design 
itegories suggested by CAA 
•e: Acrobatic, training, gen- 
eral purpose, transport, 
special purpose. 

Bill: JAV Mee 


ports in addition to the 3.000 
already established in this 
:ountry. Stanton proposes 
:hat the States match federal 
funds for construction of 
fields, following the plan under 
which the federal highways 
system was developed ( also see 
item “Federal-State Airfield 
Plan" in Transport News). 

A large proportion of the 
fields would be Class Fours, 
for light planes. It is ex- 
pected that some small felds 


rill be 




funds. National Aeronautic 
Association has called for a 
Joint Airport Users' Confer- 
(July 24-25, Hotel Statler, 
lington, D. C.) to assist in 
planning the program. 

Wichita, Kan., may have a 
series of airparks within walk- 
ing distance of business and 
residential areas, if aviation 


Wicl 

General opinion 
well-planned small airport 
program can help private avia- 

Charles I. Stanton, CAA ad- 
ministrator. is actively pro- 
moting a bill in Congress tc 
provide about 3,000 more air- 


July ” 



single-engine fighter, is now in coi 
Powered with turbosupercharged, 2,000-plus-hp., 18-cyl. P. & W “0 
Wasp” engine, It has larger water injection capacity which adds si 

company: "Paddle-blade” propeller increases climbing 11 speed 400 fl 
min. Plane can do better than 400 mph., exceeds 700 mph. in j 

altitudes up to more than 7 mi. Added internal 'fuel capacity gives I 
range, which can be extended when auxiliary tanks are substitute 
1,000-lb. bomb under each wing. New “bubble” canopy affords “r 


Association 


Sciences, Los A 




iptember 22: Air Transport 
nn nt> " n H Tie! 
Statler, Washington. 
stober^S-7^ Society of_ Auto-^ 

neerln^Djsjr^ay^Hotel^iTt^ 
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routes In article “Three Inter- 
national Policies." page 190). 

Flow of traffic was the cri- 
terion in drafting the routes. 
Any consideration of specific 
carriers must await individual 
check of the applications filed 
with the CAB by some 100 car- 
riers. Absence of clarification 
of U. S. policy brought formu- 
lation of the plans under the 
present law. interpreted by 
CAB as calling for competitive 
private operation on some for- 
eign routes (such as across the 
Atlantic). 

The board emphasized that 
many routes could not be oper- 
ated without agreements with 
countries involved. Acquisi- 
tion of foreign landing rights, 
expected to be by inter-gov- 
ernmental negotiations, would 
be a function of the State De- 
partment. 


Adding to the Language 

Boston — Acceptance of new aviation nomenclature 
received endorsement when Jos. T. Geuting, vice presi- 
dent of General Aircraft Carp, and chairman of the Aero 
Chamber's Personal Plane Committee, announced a 4-yr. 
personal plane landing facility expansion program. 

The words are airpark, identified as a community center 
for personal flyers, costing from $10,000 up. and fightstop, 
a runway with pay phone and coin-in-slot gasoline serv- 
ice, built adjacent to a highway, costing from $6,000 to 


Urges Aviation ROTC 
To provide 50.000 pilots per 
year for postwar air power. 
National Aviation Trades As- 
sociation < training contract- 
ors) proposes an over-all air 
reserve ROTC. covering basic 
military flight requirements 
with the civil training pro- 
gram NATA believes that 
training should be given m col- 
leges ar.d high schools, thus 
producing minimum interrup- 
tion In the student's life. 
Permanent airports located at 
the schools would be available 
for military use In case of 
war Outstanding students 
would receive scholarships. 


i From Aircraft Engines Ap- 
plied to Heavy Duty Ground 
Vehicle Engines." by Vincent 
C. Young, chief engineer. Wil- 
cox-Rich Dlv . Eaton Mlg Co . 
ar.d "Some Aircraft Engine 
Production Methods." by Mar- 
tin M Holben, project engi- 
neer. Wright Aeronautical 


Auxiliaries IAS Topic 
Recent meeting of the Insti- 
tute of the Aeronautical 
Sciences In New York City 
featured a comprehensive talk 
on design, production, and In- 
stallation of auxiliary engines 
in aircraft by Dr Rowland 
Bums tan. president. I41wrer.ce 
Aeronautic Corp Also a short, 
revealing film was exhibited 
by Jerome 1-ederer. of Aero 
Insurance Underwriters. The 
latter showed the running 

ments in a training plane dur- 
ing the test flight In which 
lire ship lost 11s port wing 
and era sired, killing the pilot. 


At C W Forum 

Preparations for the future -!-• 
received consideration at the • llltl 
Curtiss - Wright Production ,'V|. 
Engineering Forum held re- i-r.. > 
cently In St. l.ouis. How the .Jt" ' 1 
airlines are working toward 1 f 
"tailor-made" aircraft to meet 3«<i 
the various trends of postwar i«* I 

air commerce are described by ” 
w. w. Davies, superintendent i.ih 
of research. United Air Lines. »'®n 
Chicago, in his paper. "Some £■”!' 
Thoughts on Design for Air- ' 
line Operation." <•—< 

Transport operators, said J™' 1 
Davies, formerly took places ; 
which were available and : ’ 
adapted them to their needs. ,r T 
but henceforward the airlines ul ,,'; 

would work closely with the 

manufacturers to attain the 
best product lie specifically 
mentioned the airlines' Inter- -ui ; , 
est In cabin ar.d cockpit de- plan 
sign. Davies described various En 
types of planes as "rough 
guesses" of what he believes T 
may be seen on the airways Natl 
within five or six years after ling 
the war. Descriptions follow: 'at 


PAAC Appointments 

New members for the U S 
National Commission of the 
Permanent American Aero- 
nautical Commission are an- 
nounced by the State Depart- 
ment. terms of members 
named to the first commission 
I Sept. 1941) having expired. 
Named are: Oswald Ryan, 

CAB member, chairman; Rep. 
Alfred L. Bulwinkle, of North 
Carolina ; William Burden, As- 
sistant Secretary of Com- 
merce; Sen. Bennett Champ 
Clark, of Missouri; Lt. Col. 
Louis Johnson, former Assist- 
ant Secretary of War; Arnold 
Knauth. specialist on admi- 
ralty and shipping law. De- 
partment of Justice; Stephen 
Latchford. air law. State De- 
partment 1 Stokeley Morgan, 
chief, aviation division. State 
Department! Dr. Francis 
Rcichcldcrfer. chief. Weather 
Bureau; ar.d T P Wright. 
director Aircraft Resources 
Control APB. 


lers featured at the 
SAE, held recently 


Outlined by CAA 

CAA's basic route pattern 
for International air com- 
merce operations, as revealed 
by Chairman Pogue, provides 
for about 50 routes which 
would expand the 80.000 mi. 
already approved for overseas 
transport to make a total of 
140.000 mi. under U. S. opera- 


IMITATION IS S1NCEREST FLATTEF 


NOW AVAILABLE 


Magnesium 
Alloy Sheets 
by REVERE 



T he world's largest magnesium sheet 
and plate mill is now in operation— 
by Revere. Here are produced the three 
alloys in demand for wartime uses; 
Revere Magnesium "M" — Mag- 
erate strength and good forming 

Revere Magnesium "FS-1”— mag- 
nesium-aluminum-zinc alloy, a gen- 
eral purpose metal combining high 
strength with good forming char- 


REVERE 

COPPER AND BRASS INCORPORATED 

MAGNESIUM-ALUMINUM DIVISION 

Founded by Paul Revere in 1801 


Revere Magnesium '/-/"-mag- 
nesium-aluminum zinc alloy, the 
highest strength sheet available. 

When production exceeds war needs. 
Revere Magnesium Alloys will be avail- 
able for use in an ever-increasing number 
of fields, such as automotive, household 
appliances, railroads. These alloys will 
bring revolutionary economies in weight, 
power, machining, production, labor. For 
technical assistance in planning conver- 
sion to these wondrously light mag- 
nesium-base metals, write Revere. 


REVERE MAGNESIUM ALLOY 
SPECIFICATIONS 





LIMITS OF MANUFACTURE 

Sheets and Plates 

Supplied from 0.020 inch and ihicker in a 
wide range of sizes, depending upon the 
thickness and weight of the sheet or plate. 
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the rot-proof fabric finish! 


ABOUT FOUR YEARS AGO Roxalin discovered that fun- 
gus attack was responsible for many aircraft fabric 
failures that were generally attributed to dope dete- 
rioration. 

To combat this newly recognized cause of an old 
complaint, Roxalin pioneered EMYCEL, another finish 
engineered for specific performance. The derivation 
of the name itself indicates EMYCEL's special function 
—Ex meaning "out "—mycellium meaning "fungus." 

Special fungicides incorporated in EMYCEL prevent 
fabric rotting caused by fungus spores which are espe- 


cially prolific in the tropics and which propagate rap- 
idly in the fabric enclosed areas of wings and control 
surfaces. In these areas exist the ideal condition for 
fungus growth— warmth and high humidity. 

This positive protection against rotting is obtained 
with the first coat of EMYCEL; no extra cost or opera- 
tions are involved. 

Second big feature of EMYCEL is equally important. 
It can be sprayed on in all kinds of weather. Moisture 
in the air will not cause blushing. You don't have to 
allow for "rain cheeks" in your production schedule. 



OTHER VITAL ADVANTAGES 

onomical. It always ro- EMYCEL prot.ct. tat 


EMY CEL is C. A. A. approved and backed 
by three years of World-Wide service on 
ill types of aircraft. 


ROXALI] 




WISHES 


WATCH 


ROXALIN IN AVIATION 



Air Power Spearheads Invasion 


Plnne-s. parts, and other o(|\ilp- 
ment ^rocessed^ and^ shipped 


motion's Communique No. 31 

Germany’s war machine 
three staggering blows ir 
week: <1> When the USAAF 
completed its over-Europe 
shuttle terminus in Russia; <2> 
when Allied forces knocked 
Rome out from under Nazi 
Italy; and ‘3) when — finally 
and most emphatically— An- 
glo-American invaders poured 
into Europe paced by “ 
power of 11,000 planes. 

Heavy tactical support of 
Allied troops by bombing and 
ick aviation still left thou- 
ds of heavies and fighters 
continue strategic opera- 
is against Germany’s pro- 
duction and communications. 

Just before the invasion, the 
biggest air fleet ever mobilized, 
totaling 7,500 of the massed 
11,000 planes, hammered rail 
stations, highways, bridges, 
and transport centers all along 
"ie invasion coast of Europe — 
24-hr. 9,000-ton punch of fire 


develops. Several Allied weap- 
-TS not publicly known, some 
: them in aviation, are being 
nployed. 

Both parachute and glider 
troops dropped behind the 
Germans with successful re- 
Allied aviation and 
borne troops took many air- 
fields, and it was further 
demonstrated that bombing of 
sufficient weight can chum up 
runways faster than the great- 
est effort can return '' 
usability. Air bombs 
’ 'n to make shell holes for 
protection of troops 
;d terrain, 
he sparse initial air resist- 
e to the Allied attack 
seemed to reveal that Goering 
•en able to accumu- 
late a strong fighter plane 
serve to meet the assault. He 
had lost fighters heavily 
through the “birth control" at- 
tacks on his plants, and at 
least 1,200 by ground strafing, 
plus shot-down losses in the 
air, 50 and sometimes 100 in a 


h all ft 


s for- 


Nazi installations, they had 
limit their bomb loads to 
so. With the Russian bases, 
they can now hit much harder, 
hence the Germans will have 
i redistribute their fighters, 
ia the shuttle, B-29 striking 
swer would also be greater. 
Preparation for the shuttle 
involved shipment to Soviet 
of 12,000 tons of runway 
matting, 10,000 tons of 
gasoline, and masses of other 
goods. The work was started 
last February. 


* CANADIAN NOTES * 

By Jame. Manfagnes 
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OF LOS ANGELES 
Announces Its New Name 

The Deutsch Company 

This change was found desirable because of 
confusion arising from similarity of the former 
name with that of other companies. 

The policies and traditions established by 
American Screw Products — progressive design- 
ing, careful engineering, precision manufactur- 
ing, and meticulous inspection, are being carried 
on by the same management. 

Thousands of Allied planes flown into battle 
- equipped with our products - are convincing 
evidence that these quality standards have been 
successful. 





Where Research Develops Quality, Precision Prodtic 
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f Send 1 

WHITAKER 

blueprints of 
your wiring 

\ requirements ■. 


WH ITAKER 

has the experience and facilities to produce 

* WIRING HARNESSES * BONDING JUMPERS 
★ CABLE ASSEMBLIES ★ AIRCRAFT and RADIO CABLE PRODUCTS 


Roll up your blueprints and specifications 

— dictate a letter outlining your needs — 
and dispatch your wiring problem to the 
nearest Whitaker plant. We welcome in- 
quiries covering either war-time or post- 
war production . . . Backed by a quarter of 
a century of specialized experience pro- 
ducing wire and cable products, Whitaker 
has the facilities for large-scale production 

— plus the ability and "know-how" for 


quickly turning out cable assemblies to 
meet rigid specifications. 

In addition to an engineered wiring 
service, Whitaker also offers a quality line 
of standard cable products. There will be 
no obligation involved in your getting the 
facts, so why not write today ! 

WHITAKER CABLE CORPORATION 

Kansas City, Mo. • St. Joseph, Mo. • Philadelphia ■ Oakland 


Aviation Manufacturing 



backed by 


; dropped first, its "swing shift," 
then its "graveyard shift-.'' 

The Douglas termination, to 
be tapered ofi with delivery of 
the last A-20 some time in 
September, will affect 8,000 
aircrafters. Hammond has 
dropped 1,200, most of them 
women. But Northrop an- 
nounced its need to hire 2,000 
to help step-up production of 
P-61 "Black Widow" night 
fighters. The Boeing and Con- 
solidated shifts presumably 
will not considerably affect 
present personnel. 

An AWPC memo pointed 
out that the shift to heavier 
planes further limits the per- 
centage of women who can be 
employed because the work is 
too strenuous. It reminded 
that the full impact of selec- 
tive service reclassification of 
plane plant workers hasn't yet 
been felt. Still in the plants, 


try. Avery McBee, of Glenn 
Martin, is chairman of the 
Public Relations Committee. 

John Lee, former manager 
of AWPC West, has taken over 
the reorganization of the 
chamber on a three-month 
basis. A permanent ACC man- 
ager had yet to be agreed 
upon at this writing. The 
AWPC's activity will taper off 
as the war nears an end, and 
the ACC will substitute peace- 
time services. The Aircraft 
Manufacturers’ Council, a sub- 
division of ACC, will increase 
its functions. 

Eventually there will be a 
new division in the Chamber 
as between airframe, engine, 
propeller, and parts manufac- 


President Roosevelt has an- 
nounced that 175,000 airplanes 
were produced by U. S. plants 
between Mar. 11, 1941, date of 
enactment of the Lend-Lease 
law, and Apr. 1, 1944. He said 
that 33,000 of those planes 
were sent to the air forces of 
other nations. Allied govern- 
ments paid for 7,000 of the 
planes, and 26,000 were deliv- 
ered under Lend-Lease. 

Charles Wilson, chairman 
of the Aircraft Production 
Board, and T. P. Wright, di- 
rector of Aircraft Resources 
Control Office, reports that be- 
tween Dec. 7. 1941.- and May 
1, 1944, the industry produced 
171.257 planes having a total 
airframe weight of 1.430,000.- 
000 lb. 

Production of warplanes in 
May was 8,902, a monthly total 
exceeded only once before 
(9,118 in March). Record out- 
puts of all three heavy bomb- 
ers (Consolidated B-24, Boe- 
ing B-17, and Boeing B-29) 
were scored in May. 

Despite design changes and 
increasing weight per unit, 
production in 1944 will come 
close to 100,000 in units and 
$18,000,000,000 in value. Unit 
output increased 3,400 per- 
cent from Jan. 1940 to Mar. 
1944, as compared with a 
weight increase of 6,800 per- 
cent. Average airframe weight 
has increased from 3,600 lb. 
in 1940 to 10.000 lb. in 1944. 

In 1936. Mr. Wilson said, 
Germany was building five 
planes to this country’s one. 
The Nazis reached a maximum 
27,000 in 1942 but were ex- 
ceeded that year by the United 
States. Wilson estimates that 
Germany’s output is now down 
25 percent to around 20,000. 
or less than 1,700 per month. 
Japan’s production, still fig- 


said it would be ideal if the 
Air Force had but two fighters. 
The same reasoning applies to 
other military categories. It is 
hard to standardize on a few 
models because enemy strat- 
egy constantly demands new 
or revised designs to meet 
ever-changing conditions. 

Navy's curtailment in over- 
all production of fighters actu- 
ally was merely elimination 
of over-quotas. Nevertheless, 
Navy is taking less than it 
could get — which amounts to 
the first aircraft cutback in 
this war. 

Charles E. Wilson. WPB ex- 
ecutive vice chairman, heads 
a new WPB panel to deal with 
cutbacks and cancellations. 


dreds of men who have been 
class’fied 1-A and will be in- 
ducted as soon as the armed 
services can absorb them.” 
North American, though still 
producing B-25's at its Ingle- 
wood plant, proceeded with its 
preparations for removal of 
those lines to install P-51 fa- 
cilities instead. Vultee, in an- 
nouncing completion of its 
BT-13 contracts, stated its 
plant will be devoted to "com- 
bat craft projects.” It has 
been operating B-24 engine, 
wing panel, and tail unit as- 
— lines for several 


ACC States 


sembly 

months and recently added 
P-38 wing center sections. 

Lockheed added its bit to 
the brighter side of the pic- 
ture by releasing first photos 
1 of its new “Constellation" 
final assembly line, with a 
Striking line of "Connies” tip 


I Termination Bills Up 
Legislation on termination 
of contracts is expected late 
in July. There are two bills: 
S 1718 by Senator Murray, and 
\ a bill by the House Judiciary 
Committee. These bills differ 
on questions of simplified ap- 
peal to courts from settlements 
by procurement agencies, and 
in methods of accounting. 
Most serious controversy cen- 
ters on claims by the con- 
troller general of the Treasury 
that he should audit settle- 
ments before payments are 

But probably both bills in 


The inevitable cutback in 
production of warplanes is 
now in sight. If the war 
should continue on its present 
scale, reductions will be in 
order around the year-end. If 
Germany should show marked 
weakness or collapse before 
then, the cutback might come 
earlier. There will be curtail- 
ments or stop orders on some 
types as the character of war 
changes. Gen. Arnold recently 


Icontroller 


dements only in cases where 
'fraud is suspected. Nearly all 
government officials agree that 
settlement and payment 
should be expedited and that 
contractors should suffer no 
losses at the hands of the gov- 
ernment. 


ALLISON'S 


PACKS "3,000 HORSES” 


President Reports 170 
May Total Was 8,902; 


,000 Planes Built, 
Cutbacks Now in Sight 
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Can be used on inspection doors of any size or shape 


Because of its design and construction, the 
Hartwell door latch can be used with metals, 
plastic or plywood of varying thicknesses, 
and on inspection doors of any size or shape. 
It can also be used without a hinge, where 


multiple latch installations are employed, 
as indicated above. 

The number of latches used per inspection 
door depends upon its size, shape and load, 
and whether or not a hinge is used. 



Press and the Door Flies Open! 

Finger-tip pressure on the trigger of the 
Hartwell inspection door latch releases the 
bolt, permitting the door to pop open. Pres- 
sure on the bolt locks the door in place. It 
eliminates the former slow, tedious removal 
and replacement of inspection doors. 


Single source for 779 different aircraft 
production parts and tools 

HARTWELI 

AVIATION SUPPLY COMPANY 

Dallas, Texas • Detroit, Mich. • Kansas City, Kan. a 
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FOR THE RECORD 


'The NACA has conducted 
executive conferences at Cleve- 
land and at Sunnyvale, Calif, 
for the East and West Coast 
sections of the industry, re- 
spectively. Technological 
means of putting greater pres- 
sure on the enemy were dis- 
cussed. NACA has completed 
an altitude wind tunnel (at 
the Cleveland engine labora- 
tory) capable of simulating 
temperatures encountered at 
30,000-ft. altitude, and of 
evacuation to an air density 
of 50,000-ft. altitude. The tun- 
nel can take propellers near 
20 ft. in diameter, so that en- 
gines of 3,000 hp. can be tested. 

Meantime, AAF Materiel 
Command announces that 
construction is underway 
Wright Field on a funn 
shaped 10-ft. wind tunnel for 
testing models of high altitude 
bombers and fighters. It — 
generate winds of 
— — at temp 

-67 deg. F. 

d pressure conditions 
ranging from sea level to 50,- 
ooo ft. will be simulated. 

Navy Cancels “Conestoga” 
It is now revealed that Navy 
has cancelled its contract 
the E. G. Budd Mfg. Co. for 
175 of the company's "Cone- 
stoga" stainless-steel cargo 
planes. This is reported 
put Budd back to a mere 
craft order out of the origi- 
nal 800 total, since the Army 
has already cancelled a c 
tract for 600 of these plane 
Navy, it was said, will n 
its transport needs with Doug- 
las craft. The statement 

tioned delayed deliveries of the 
"Conestogas” and further 

substantially ‘more than the 
company’s original estimates.” 


Through a typograp 
error, a formula was ri . 
sented incorrectly in Richard 
G. Smith's article, “Graphic 
Simplifications in Computing 
True Airspeed" (May Ar 
tion). The wording (col. 
page 155) was: . . the value 

of K (= actual temperature 
rise + adiabatic temperature 
rise). It should have read: 
". . . the value of K (= actual 
temperature rise adiabatic 
temperature rise). 


t ASSEMBLY LINES - 




transports ^had beei 
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ployees and s.ooo supervisors. 



lprayU Bi Co^ a ^ f oss C Bro9r^Mfg; 
Plant Guard Gyldon— jCook*Elec- 


WilshYrc Vlvtf.™ Lo? "au- 


Revere Copper & Brass. 

division, opened a district 
ervlsion of* P." B. 'Anders 


Reynolds Molded Plastics Div. 

Of Reynolds Spring Co. has beei 

or plant location lYman^ed. 01 * 3 


. ces at Hartford, Conn., u 


-r^rSids^e^. 

tom from EllS d ,h B X 1 J?to 


STtiiiu , 
rSfvVlM Angeled 




i Electric has taken n <j'enn L. 
inr lease on 290.000 1 fat produ 
»f Industrial property in tion of ^ts 
I 'ta‘ke"possessfon of 1 r?PC gineering . 
at Scranton. Pa., add- tion depo 
:e to Western facilities" search am 



tunnel determination 


can measure lift forces of 180.000 lb. and 
Six 6,000-hp. Westinghouse motors furnish 
i. ft. of air through structure. New Douglas 

ted by men seen at base of supports. With 

-site plane. Tunnel will also act as check on 
ch only models or parts of planes are tested. 



Bines through wid™teu"perature 
ranges Is^new exjieriincntal^de- 


quick transportation and ease 

advances*^ aW&a'VSC 

auSsns^rfsJs^. 



When you lake a grip on this Luma- 
rilh training model of a Coll 45 
(molded over meial) you may not 
Ihink righl off of a poslwar automo- 
tive steering wheel (or even of Lu- 
marilh warplane controls). But the 
analogy is there. 

The army indoctrination "gun" 
fils your grip perfectly. Its fine bal- 
ance and business-like detail give a 
sense of confidence. Agreeable 
temperature comforts your hand. 

These are qualities important to 
future automotive steering wheels, 
handles and knobs— improved grip, 
belter looks, more comfort— all as- 


P.S. Our Technical Staff talks your 
language. Celanese Celluloid Cor- 
poration, The First Name in Plastics, 
a division of Celanese Corporation 
of America, 180 Madison Avenue, 
New York City 16. 


sured by Lumarilh, the fore- 
most plastic for molding over 
metal. These are advantages 
inherent in the toughness, 
lightness and thermal stabil- 
ity of all Celanese plastics, 
plus high flexibility and im- 
pact strength, surface and color per- 
manence, moisture resistance. 


Unlimited choice of color and the 
big range of Lumarilh formulations 
for molding over meial (and assur- 
ing compatible expansion and con- 
traction coefficients) provide mate- 
rials precisely suited to individual 
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Transport Aviation 


Executive Order Increases Airline Fleet 
To 300 Planes, Two “Surplus” Plans Offered 


esota upheld against Norfhwt 


. / talk. . . 

Court backs CAA code 
urged . . . EAL. Braniff 

Maximum fleet 
a ted by the airlines has been 
"upped" by 
from 200 to 300 planes. For 
military work. Army has liked 
Douglas DC-3' 
own Douglas C-47’s, mainly 
because of the small doors, a ' 
some observers believe the a 
lines will get back enough 
their requisitioned ships to i 
attain their prewar fleet of 

Col. Edgar S. Gorrell, Air 
Transport Association presi- 
dent. explains that' the air- 
lines gave up, by sale and 
lease, a total of 650 airplane! 
— that is, 45 to foreign gov- 
ernments, mostly to Britain; 
295 to the armed services; and 
310 on order with manufactur- 
"3 for 


d by \ 


delivery. 

Transport operators, especi- 
ally the smaller ones, have a 
hard job converting the r 
toned planes from military 
civilian use. All operators ha 
difficulty finding crews to 1 
them, but release of pilc._ 
from the discontinued WTS 
program is easing this prob- 
lem. Chances are that some 
small airlines will be released 
this year from the ATC con- 
tracts for domestic operations. 

Probably some suspended 
airline schedules will be re- 
stored as planes are returned. 
The average prewar workday 
for a plane was 7 hr. Now 
it's about 12 hr. Thus, the 
fleet of 300 planes already 
authorized will do 3,600 hr. per 
day. as compared with 2,450 
hr. per day by 350 planes be- 
fore the war. 


Offer 


ar-Surplus Cra 


Two plans for disposal of 
war surplus transport planes 
have been proposed. The 
Pogue Aircraft Subcommittee 
of the Surplus War Property 
Board suggests that the air- 
lines be permitted to lease as 
many of the planes as they 
want for five years, with privi- 
lege of terminating the lease 
upon purchase of new replace- 
ments from manufacturers. 
And Air Transport Associa- 
tion urges in addition a pro- 
posal that airlines be per r“ 
ted to do conversion work 

planes themselves. Howe 

manufacturers object; they j i 
want each plane returned t" 1 


ATC's third birfl 


Second disposal plan 
favored by some aircraft 
manufacturers. They suggest 
that U. S. military transport 
planes be sold to operators the 
world around, who will obtain 
parts from the U. S. makers, 
accustom themselves to D. S. 
planes, and buy new equip- 
ment of the same types. Opin- 
ion is there would be enough 
surplus transports " 
both plans feasible. 

USSR, China In Ai 


The business of formulating 
postwar overseas air trans- 
. ort policy is deeply involved 
in international politics. Dele- 
“ — s of five Russians and 
Chinese have been in 
Washington, talking with the 
State Department's air group. 
Latter is headed by Joseph C. 
Grew, who is technically ad- 
vised by CAB Chairman Welch 
Pogue and Assistant Secretary 
■f Commerce William Burden. 
Assistant Secretary of State 
dolph Berle recently con- 
trred in London with British 
air authorities. Later, during 
House of Lords debate on in- 
jrnational air policy. Lord 
Beaverbrook said that the 
British consider the United 
States committed to an effort 

providing right of innocent 
passage and technical stops. 
Beaverbrook based this con 
ilusion on Presidei 
relt's remarks at a . 
ference months ago. Observ- 
believed at the time that 
Mr. Roosevelt was quoting 
secret report of his 


Interdepartmental Committee 
on International Aviation. 

The British debate indicated 
the two countries have agreed 
to seek, at the forthcoming in- 
ternational air meeting, estab- 
lishment of a world body which 
would govern world air ti 




Against Northwest 


State taxation of interstate 
r transport properties will be 
i issue for a long time. Or 
May 1, 1939, Northwest Air- 
lines computed its personal 
property tax on the ' 
planes in Minnesota on that 
day. Minnesota disagreed — 
assessed all planes owned by 
Northwest. The company 
pealed from a state court 
ing for the state, and the . .. 
:me Court upheld the Min- 

Chief Justice Stone wrote 
the minority's view that the 
was unconstitutional. Jus- 
Jackson, concurring with 
majority, said the court 
would need the help of Con- 
gress in solving the problem. 
CAB has suggested that Con- 
gress act upon the question. 
‘ a result of the court's 
>-sided decision, there is re- 
ed interest in the side- 
tracked Lea Aviation Bill (HR 
calling for a Civil 
nautics Commission, which 
■vould consult with the sta 
o avoid multiple taxation. 

Federal-State Field Plai 
Urged at Air Forum 
Addressing one-day South- 
rest Civil Aviation Forum, 
eld at Oklahoma City, May 
26. CAA Administrator Charles 
Stanton advocated a federal 
and state government part- 
nership in establishing the na- 
i's postwar civil airport sys- 
i. It should, he said, in- 
clude approximately 6,000 air- 

Stanton declared that fed- 
•al funds should be made 
vailable to states on a for- 


mula basis, taking into account 
four factors — area, population, 
number of aircraft, and num- 
ber of existing accredited air- 
ports. Under his plan, each 
state would have to match a 
percentage of its quota of fed- 
eral funds. Foreseen was 
operation of 30O.OOO civilian 
planes within four years after 

A feature of the forum was 
a question-and-answer pro- 
gram in which representatives 
of 16 cities in three states 
took part. 


boundless. Arthur B 
dent of the Atlantic Grey- 
hound Corp., announces that 
the bus industry _ proposes to 
establish helicopt’er-bus serv- 

without subsidy. Operating 
over 50-to-200-mi. distances, 
such service, he said, would 
carry the multitude who are 
entitled to the benefits of 
aviation. 

EAL. Braniff, and National 
Win Safety Awards 
Awards were recently made 
by the National Safety Coun- 
' connection with its Air 
Transport Safety Contest cov- 
ering 1943. Sixteen of 17 
domestic airlines were noted to 
ive flown 1,225,000,000 mi. 
without a fatality, and on a 
passenger-mile basis, the rec- 
ord was stated to be 180 per- 
— *. better than in '42—75,873,- 
passenger-miles per pas- 
senger fatality. 

Group A award, for lines 
flying more than 100 million 
passenger - miles annually. 

mt to Eastern Air Lines; 
Group B leader (from 10 to 
100 million passenger-miles) 
Braniff Airways: and 

Group C (less than 10 million 
passenger-miles) was led by 
"’atonal Airlines. 

Special certificates went to 
Chicago & Southern, Colonial, 
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Pattern Indication gives the pilot a 
visual “picture” of his attitude at all 
times, regardless of the degree of bank, 
climb, or dive. 




No caging ! Because there are no angu- 
lar limitations, the instrument never has 
to be caged . . . not even in acrobatics! 



Attitude Unlimited! 


New Sperry Attitude Gyro provides pattern indication . . . 
has no angular limits . . . needs no caging! 


W ITH THE NEW Sperry Attitude 
Gyro Indicator a pilot can, for 
the first time , loop, roll, dive, climb, or 
fly at any angle with visibility aero, 
and still always know the attitude of 

The spherical dial is marked to pro- 
vide the same “pattern” type of indi- 
cation whether by daylight or by any 
artificial light ... a single glance tells 
the story. 

The suspension for the spherical dial 
of this new Sperry instrument allows 
full 360° freedom of indication in the 


roll and pitch axes of the airplane. 

A small gyro spinning at 23,500 
r.pjn. stabilizes the sphere and keeps 
it erect in relation to the earth’s sur- 
face. The airplane actually maneuvers 
around the indicating sphere. 

The Sperry Attitude Gyro makes in- 
strument flying safer, easier, and facili- 
tates maneuvers and acrobatic training. 

With it there is no possibility of the 
gyro's tumbling, even in extremely tur- 
bulent air. And, of course, its advan- 
tages in combat are obvious. 


Sperry Gyroscope Company 

INC. 

GREAT NECK, NEW YORK • DIVISION OF THE SPERRY CORPORATION 
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Continental, Delta, Hawaiian. 
Inland, Mid-Continent, North- 
east, Northwest, Penn-Central, 
TWA, UAL. and WAL. To 
Wright Aeronautical wen' 
citation for performance 
company’s “Cyclone" engines 
in transports of three winning 
airlines. 

Court Backs CAA Code 
Federal authority to require 
all civil planes and pilots to be 
certificated by CAA wa 
cently tested in the Reno, 
Nev., U. S. District Court, 

which upheld CAA’s r * 

assessment of penalties against 
a Nevada pilot for violating 
the civil air regulations, for- 
bidding him to operate air- 
planes until he obtained e 
CAA pilot certificate. 

ATC’s Third Birthday 
Army Air Transport Com- 
mand celebrated its third 
birthday May 29. Having be- 
come by far the world's largest 

air transport and ferryinf 

tern, invasion found it pi 
one of the most important 
roles in the war. Its personnel 
has grown to 20,000 officers, 

88.000 enlisted men, and 20,000 
civilian employees. In Apr. 
1944, ATC flew 29,000,000 air- 
plane ferry miles and 20,000,- 
000 transport service miles, 
mostly abroad. In March, 

60.000 persons were flown to 
s.attered destinations. The 
ATC, now adding 200 
transports, will take over 
operations of the Army 
Transport Service within 
continental U. S. before 


t CROSS COUNTRY - 


‘unking 




Chicago ami. Dallas. T.. 


« n i,l° 3SZ-& 


Sir 

x." 


handing scrips at San Francisco 

Army and’ Navy. ' Agreements 
entered Into by^clt^j and federal 



SIKORSKY'S "5" AND "6” IN ACTION 
ty helicopters. XR-6 (top) and XR-5 (above) are more 
id faster than earlier R-4 model. Powered with 245-hp. 
lied and P & W 450-hp. "Wasp, Jr." engines, respectively, 
i do better than 100 mph. Conventional anti-torque rotors 

Iter for wounded on each side of maximum-visibility cabin! 
made at Sikorsky plant, while Nash-Kelvinator will build 


Francisco Buy to Xuv 
. for air' shippers giving 




rom reaching final station. P 
posed airway " Is^approximately 


wlpht m f 


le aerial trunsportatiol 

s 'X|" K , j’bPosr^J ^ by 
operating under federal 


flight * between Anchorage. 
Alaska, and Seattle— 0 hr. IS 
reported by UAL, flying for Alr 
Transporl Command. Pilot of 
plane, a Douglas C-fT. was 
Uapt. Hugh ^ C. ^ Worthington. 

plication with CAB to ^start^n 


shipping perishable- 


round-trip^ cargo-Hight. Also- 
within 1 38°h*' ""'"le 1 ' 1 itinerary 

Declaring his cows, pastured 
near Alfbntown-llethlehein, Pa., 
airport, were frightened by lotv- 
Dlugos got an’ injunction order- 

ingly.'* CAL had "to* discontinue 
landings at the port. Now, 
however, a rehearing^ has l-e- 
ngnln operating at A-B field. 

airports required l ™o^°specmc 
announced by Secretary^Vf 

irMsatsi’” "■ 

l ra'nsiit lam? ' f^SSflF 
Secretary of Com ine’rc^ 85 Talk- 

fSplHrll-S 

all taken by Des Moines. Iowa. 
Sunday Register" indicates a 

i nirminded ns men. and that 


loyees aiming to bring g 
liinltles participated.' 
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Aviation Abroad 



tic has been flown more than 
15.000 times since Sept. 1939. 
with more than 5,000 of the 
crossings taking place in the 
periods between December and 
May. Little more than 75 
planes have been lost to date, 
the majority during the begin- 
ning of the program. The an- 
nounced figure includes all 


Pertinent details on airline operations in Central and 
South America have been made public by the DSC. On 
the last day of 1943. there were a total of 386 aircraft in 
operation in these countries, of which only 57 were U. S.- 
flag aircraft. Of these craft. 246 were multi-engine, but 
only 97 were manufactured after 1936. Among the multi- 
engine planes, American built equipment predominated, 
accounting for 199 of the total, while 29 were of German 
manufacture and 18 were built in a miscellany of other 
countries. There were a total of 113,900 route miles in 


In the first detailed state- 
ment made thus far. Sir Staf- 
ford Cripps disclosed actual 
British plane production fig- 
ures for the past years. With 
27.273 new aircraft completed 
in the year ending Mar. 31. 
1944, the Industry, which now 
employs more than four wom- 
en for every ten workers 
showed an increase of 82 per- 
cent over 1940 and 240 percent 
over 1939. In addition to the 

27.000 new planes, the industry 
rebuilt more than 18,000 others, 
thus actually making more 
than 45.000 aircraft available 
for combat. An earlier an- 
nouncement gave 90.000 planes 
as the total British production 
since the beginning of the war. 

Sir Stafford pointed out that 
spare parts constituted an ad- 
ditional 60 percent of the total 
production, which would make 
the net production more than 

43.000 planes for the year. It 

figures may appear low, Eng- 
land for a considerable period 
was under heavy and constant 
air attack. Still its industry 
consistently managed to bring 
out new models. 


Mexico had 18,400 local-service miles of Central America's 
37,000-mi. total. In South America, Brazilian internal 
services accounted for 33,500 of the total of 60,900 mi. 
Foreign-line aircraft utilization stood at a remarkably 
low figure of 2.4 hr. 125 percent of the U. S. average), 
with 5.8 hr. for U. S.-flag operators. Total ton-miles sold 
amounted to 62 million, compared with 215 million over 
42,650 mi. of routes in the U. S. 


magazine Aeronautics recently carried details 
operations of the Belgian SABENA. Maps she 
airline has quietly developed an astonishing ne 
lines in Africa, connecting the Congo with Cab 
n. and Takoradi on the Gold Coast, also wi 
■ services within the Congo. 


that this s 
work of It 
Capetown 
extensive 


prodlgic 


While this line's postwar plans only mention resumption 
of its previous European and to-Africa routes, further 
extensions to Poland. Russia, the Balkans, and Near East 
are anticipated. The line, which used Savoia transports 
for some time, recently purchased its first DC-3’s. 


KLM has completed its 2.000th England-Lisbon flight, a 
landplane service started in May 1940 and which has car- 
ried over 11.000 passengers with the loss of only one plane 
(that which carried Actor Leslie Howard and KLM Pilot 
Tepas) . Three of the six original DC-3's are still in use, 
and three planes have recently been replaced by Douglas 
C-47's under American lend-lease. 


. recent British Air Ministr 


report showed that 


& W-POWERED "WARWICK”— COMPLETE WITH FOOTPRINTS 


British 12-Mo. Production 


Totaled at 27,273 Planes 


ON SCHEDULE 


By “VISTA” 


struction. (British Combine photo.) 
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knockout specialist 
from stratosphere to sea level 

Having won a reputation as master ot the stratosphere, 
the Republic P-47 Thunderbolt now demonstrates its power as a low-level fighter-bomber 
in clearing the way for invasion. After attacking without warning 
at tree-top levels, the Thunderbolt speedily heads skyward at a new, faster 
rate of climb — aided by new wider Curtiss Hollow Steel blades. 



CURTISS, 


ELECTRIC PROPELLERS 


. HSui/rM -9f uff/t r <?o/w>a/ion, &>>»/,*/&* 



all Wires/ 


Breeze Flexible Conduit Shields and Protects 
Communications and Wiring Systems 


aircraft electrical system is a 
potential source of interference 
with radio communications unless 
properly shielded. Breeze Flexible 
Shielding Conduit, produced in a 
wide range of diameters, can be 
used in conjunction with Breeze 
Conduit Fittings and Multiple 
Electrical Connectors to meet prac- 
tically any shielding requirement. 


The custom design of complete 
radio ignition shielding harnesses is 
a Breeze specialty, based on years 
of pioneering experience in the field. 

Breeze Flexible Shielding Con- 
duit is in service today with fight- 
ing units of land. sea. and air. 
supplementing the many other 
well-known items of Breeze equip- 
ment that are helping the United 
Nations along the road to Victory. 


1 A R i 

CORPORATIONS, INC. 




CTION FOR V I C T ' 


PRODUCTS FOR PEACE 


Aviation Finance 


Douglas Aircraft Co. hai 
ranged a $75,000,000 revolving 
credit with 17 banks— the larg- 
est credit ever floated by ar 
aircraft manufacturer without 
involving a government c 
The new credit is for three 
years, with the company 
agreeing to maintain a "" 
000,000 minimum net working 
capital. Douglas working cap- 
ital topped S35.000.000 af " 
end of 1943. 

Cessna Aircraft Co. has voted 
a 100 percent stock dividend, 
increasing the outstanding 

stock from 350,000 to 70 

Another 800.000 remains t 

treasury unissued and the 
company does not contemplate 
any financing at this tin: 


asked to increase the author- 
ized capital stock from 
present 600,000 to 3,000,000. The 
increase will be requested so 
that the company will be in 
position to raise money by 
stock sale if it is needed ' 
some future time. 

Bendix Aviation reports ] 
income of $14,722,704 or $6.95 
a share for the year ended 
Sept. 30. 1943 against net of 
$12,464,196 or $5.90 a share •- 
the like 1942 period. Net sa 
were $822,510,234 compared 


penditures for research 
production engineering 
$14,900,000 against $11,700,000 
in 1942. Last year 82 percent 
of total volume went into the 
aircraft Held. 

Loans: Continental Motors 
Corp. has negotiated a $30,- 
000,000 VT-credit with 18 
banks. . . . Aircraft Acces- 
sories Corp. has established 
$12,500,000 V-loan with 
banks. . . . The Square D 
Co. has arranged a V-loan 
with several banks to provide 
capital for war production and 
to free working capital during 
the immediate postwar adjust- 
ment period. The terms pro- 
hibit payment of cash " ' 
dends equal to more the 
percent of annual earnings 
after preferred charges. It 
also agreed not to permit 
‘ — ,ets to fall below 

t the end of 
year by 20 percent of 




Fairchild Camera 
mcnt Corp. (formerly Fairchild 
Aviation Corp.) reports ‘ 
sales of $47,559,896 in 
against $15,284,387 in 1942. Net 
profit was $1,449,110 or $4.29 
a share against $407,644 
$120 in 1942. 
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ADDING IT UP By RAY HOADLEY 

Came the deluge. Most of the airlines are more than 
e Army has been 
Uy. In fs ' 

last 28 were returned some lines said they I 
as soon have a little breathing spell before very many 
more came their way because of the personnel factors 
involved. The lines are determined to maintain their 
current safety record above all else. Meanwhile, this addi- 
tional equipment will greatly step up 1944 traffic volume, 
although little if any of the extra business will seep down 

Foggy weather. The Supreme Court decision in the 
Northwest Airlines state tax case has the airlines worried 
because of the ruling that states in which lines are 
incorporated may tax the full value of the company's 
fleet of planes. No opinion was given regarding the tax 
rights of states through which the planes fly. The best 
bet for the airlines seems to be to convince Congress that 
it should include a provision, in one of the pending 
postwar bills, limiting such state taxation. The high court 
indicated that Congress has the power to enact such 
limitations. 

Warplane cutbacks. Cancellation of Brewster's Navy con- 
tracts served to bring into the open a matter which has 
bothered all plane makers lately. With Brewster the 
‘‘guinea pig” in the situation, both government officials 
and Congress can see the wide ramifications, both politi- 
cal and economic, of abrupt cancellations. The rest of 
the industry will benefit from the Brewster experience 
through provision of more reasonable notice in the future, 
with gradual reductions in operations and better govern- 
ment planning to find other war work for idle plants and 
facilities. 


Dismissal pay. It is becoming a generally accepted fact 
that provision for released war workers is a responsibility 
of government. Any private monetary solution to the 
problem would, of course, bankrupt most aircraft com- 
panies. It is noted that even the automobile concerns 
have no plan to cope with unemployment when contract 
cancellations flock in. These companies appear to be 
relying on benefits provided under state unemployment 
compensation laws. 

Surplus inventories. Plans whereby aircraft manufactur- 
ers can turn over excess inventories to the RFC will enable 
the companies to get rid of inventories that would prove 
an intolerable burden in the event of sudden tpaScella- 
tion. It is expected that the plan will start functioning 
early in the fall. The effect on many a company’s cash 
position at the year-end should be most favorable. 


National Airlines is sellinf 
113,333 shares of commor 
stock. The proceeds of thi 
issue will be available for gen- 
eral corporate purposes pend- 
ing specific application. 

Airline Earnings: Eastern Air 
Lines reports net profit of 
$179,520 or 30c. a share in the 
March quarter against $278,296 
or 47c. a share in the like 1943 
period. . . . TWA reports a 
first quarter net loss of $92,419 
against a net profit of $357,352 
or 37c. a share in the like 1943 
period. . . . United Air Lines 
reports net income for the 
quarter of $1,110,083 or 66c. a 
share against $1,178,779 or 79c. 
a share in the same 1943 
quarter. . . . Western Air 


Dividends: Glenn L. Martin 
Co. declared a $1.50 common 
dividend payable June 12. 
United Aircraft made a sir 
payment on June 15. . . . 
Other second quarter pay- 
ments were : From Continental 
Motors, 15c.; Delta Air Lines, 
50c.: Air Associates, 20c.: 
Grumman, $1 a share; Rohr 
Aircraft, 25c.; Bell Aircraft. $1 
a share; United Air Lines, 50c.; 
and Bendix, 75c. 

Bendix Aviation 
meanwhile reports that 

filled orders on Mar, 31 

$791,200,500 compared with 


has almost $3,000,000,000 in 
unfilled orders, which it would 
take three years to complete 
at the 1943 production rate 
. . . Glenn L. Martin Co. 
has letters of intent which call 
for some additional facilities 
and a higher employment this 
year. 

Continental Motors Corp. an- 
nounces sales of $196,498,812 in 
the year ended Oct. 31, 1943 
against $126,389,000 in 1942 and 
S31,564,000 in 1941. Net profits 
were $7,493,820 or $2.50 a share 
against $5,472,884 or $1.82 in 
1942. 

Production Outlook: Republic 
Aviation, now operating at 
peak levels on the "Thunder- 
bolt,” does not expect any cut- 
backs this year. . . . Pres. 
Breech of Bendix expects dol- 
lar volume for Bendix products 
in the 1944 fiscal year will not 
exceed that of 1943. . . . Con- 
solidated Vultee Corp. antici- 
pates a larger 1944 volume on 
"Liberators" and long-range 
fighters than in 1943. . . . 
Pres. James Ogsbury of Fair- 
child Camera told stockholders 
that the company has had 
some cancellations but that 
there is still sufficient volume 
of unfilled orders on hand to 
keep the plants busy for “some 
months.” 


29 Of $484,978 or $1.21 a 

share against $723,476 or $1.81 
a share in the like 1943 period. 

Future Outlook: Jacobs Air- 
craft Engine Co. reports that 
research shows possibilities for 
wide developments in the heli- 
copter field after the war. . . . 
Postwar planning by Boeing is 
being continued by its engi- 
neering department and by an 
independent agency looking 
to possibility of manufactur- 
ing and marketing of other 
products in addition to air- 


Westem Air Lines has taken 
over active operation of Inland 
Air lines, the CAB having ap- 
proved the sale of Inland to 
Western Air. 

Airplane Manufacturing & 
Supply Corp. reports net in- 
come of $165,420 or 44c. a share 
in the year ended Nov. 30, 1943. 


prewar year, according to 
Pres. W. A. Patterson, or 
$100,000,000 against the $18,- 
reported for 1941. 
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®ra ran ©ULMfl* 

for nearly two centuries 

Tobe Capacitors, too, are "on the beam”— giving years 
of dependable service . . . for, at Tobe, long life is as 
integral a specification as the dimensions themselves. 
That is why, with millions of Tobe Capacitors oper- 
ating under all conditions, "returns” are practically 
negligible. Continuation of this enviable record rests 
on long, specialized manufacturing experience— inten- 
sive inspections — and constant research. Illustrated 
below is the Tobe OM-Capacitor. This capacitor is a 
mineral oil impregnated unit in a streamlined drawn 
container, hermetically sealed. The hold-down bracket 
permits the use of either inverted or upright terminals, 
with wiring underneath or on top of chassis. You will 
find Tobe engineers ready to cooperate on your own 
capacitor problems. Why not inquire now? 
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A SMALL PART IN VICTORY TODAY.. .A I 


PART IN INDUSTRY TOMORROW 


Aviafion People 







BROACHING BY 

PROVEN 

on Tanks Today . . . 
Ready for Tractors 

TOMORROW 


War’s demands necessitated an increase in 
speed of precision production. Broaching met 
the challenge successfully. Forward-looking 
manufacturers will plan to cut costs, use man- 
power efficiently in peacetime by broaching— 
the American way. 

Here is a typical example: Increased output, 
uniform accuracy, and excellent finish are ob- 
tained by broaching the internal bolt pads in 
tank track connector links. An American T-15-36 
3-way type machine, provided with a manual 
positioning device to prevent loading a part 
of the wrong hand, does the work quickly, 
economically. 

Let American’s complete broaching service — 
machines, tools, and engineering— help you in 
war production or in postwar planning. Phone, 
wire, or write for complete information. 


ANN 


MICHIGAN 
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Side Slips 


W ith a sigh, we recall those hal- 
cyon days when the “man at 
the controls"— whether he tooled 
a vehicle on land, on sea, or in the air — 
proudly wore dashing headgear as the 
badge of his profession. Anyhow, we 
sadly report the final defilement of that 
honored tradition. With our very own 
eyes we recently witnessed the engineer 
of our crack Westchester commuter train 
wearing ... it hurts us to reveal this 
. . . yes, wearing a straw hat, one of 
those unbending "sailor” affairs. Then at 
Wichita the other day we saw a renowned 
test pilot slip unconcernedly out of a B-29 
and — you wouldn't believe it, but his lid 
was one of those blue-and-white-stripcd 
roundhouse engineer's caps. 

So our glamorous railroaders are volun- 
tarily back-hatting to crass civilian status, 
and our intrepid flyers are assuming the 
relatively plebian toppers of engineers. 
Seems that the boys of the rocket fratern- 
ity — the ones who’ll be calling themselves 
astronauts — are now left in exclusive pos- 
session of those grand old aero chapeaux, 
the well-upholstered helmets. “Fair 
enough," says the flyer chap who’s lean- 
ing over our shoulder. "They'll sure 
need 'em when they start shooting land- 
ings on the moon!" 

• There’s at least one British pilot who's 
found lend-lease tanglesome in a rather 
personal sort of way. Lad we’re refer- 
ring to picked up a new fighter job at an 
East Coast plant, buzzed her off the run- 
way, and headed for a regional modifica- 
tion field to get her camouflaged. But 
just past New York City his charge de- 
veloped a bit of engine trouble, so he 
landed at Port Newark, now Atlantic 
Overseas Air Service Command base, and 
there he found ready assistance. “Sure 
thing, said the AOASC’ers, pausing in 
their labors of trimming down warplanes 
for shipment. “We’ll fix your engine. 
Ship’ll be all set for you in the morning." 

But when he came back next day, the 
Briton didn’t see his plane on the line. 
He hunted up and down, still couldn’t 
locate it. Finally he checked back at the 
hangar. “I say,” he intoned, “where is 
my aircrawft?” The silence was thick; 
nobody seemed to know. Then suddenly 
a call from the apron broke the impasse : 
"B’geez ! There it is — trimmed, plastered, 
an’ goin’ down th’ slip on a barge !" Con- 
clusion: The Briton had to go back to 
the plant and get a new plane. 

• Of course, Ford’s public relations de- 
partment regularly paints us potent pic- 
tures of Willow Run’s great Lib produc- 
tion. However, this story didn’t come 
from Ford’s PR; it was told us by an 
old friend of ours, a scientist at the U. 
of Mich. Recently he was watching some 
kids playing in a town near the Run, when 
a small training plane modestly put- 
putted by. And he was amazed at the 
youngsters’ reactions. They abruptly 


stopped their game, craned their necks, 
and vociferously exulted. “Look at that 1” 
. . . "It's a PT-17 1” . . “Bab-ecc 1" 
Wonderingly, our friend asked, “Why 
all the excitement?" Whereupon one of 
the boys crooked a thumb toward Willow 
Run and began monotoning in Kip- 
ling-csque “Boots! Boots! Boots!” style. 
"B-24's! B-24’sl," he muttered. “More 
B-24's ! Still more 24’s ! I wanna tell you, 
mister, them B-24’s get mighty monoton- 


• Heaven knows we have trouble enough 
with typographical errors, but one we 
read in a newspaper the other day seemed 
just a little too prophetic. Reporting on 
a large aviation company’s future plans, 
the dispatch said, ”... this household 
appliance manufacturing program will 
supplement the corporation’s over-all-air- 
craft parts production and will badly 
diversify postwar operations.” 

• We never thought the science of aero- 


nautics would change the methods of rais- 
ing babies, but it has. Friend of ours 
mentioned taking care of his year-old 
heart-breaker and we asked (naively it 
now appears) if he was good at changing 
three-cornered pants. “They're four-cor- 
nered now," he replied in a superior tone, 
"wing area is much greater and boundary 
layer control is much better.” 

• Lagging behind formation, the bomber 
was really taking a beating ; fighter planes 
were ripping in from behind and bullets 
galore were going out the front through 
the windshield. Quite naturally, both pilot 
and co-pilot were pressing hard against 
their armor plates, wishing to heaven they 
were midgets. Nodding at the control 
quadrant out in the middle, the pilot said 
casually to the co-pilot — over the inter- 
com — "May I have a little more boost, 
please?" Said the co-pilot, — also over the 
inter-com, but not so casually — “Brother, 
if you want more boost, you stick your 
own damn hand out there.” 



" Maguire wants everybody to know he's been 
to one of our bomber bases In Russia." 
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It is generally appreciated that the item of perishable 
tool costs is an important factor in manufacturing 
accounting. The possibility of savings offered by 
using molybdenum high speed steels, instead of 
tungsten types, is therefore worth consideration. 

The savings are due first to the lower cost per 
pound of molybdenum steels, and second to their 
lower density. The latter results in more tools from 
an equivalent poundage. 


The net savings effected naturally depend on 
tool performance. It is an established fact that, 
in a substantial majority of careful comparative 
tests made in the past, the performance of properly 
heat-treated molybdenum steels equaled, where 
it did not better, that of tungsten steels. 

A consultation with your supplier should con- 
firm these statements, but it would be a simple 
matter to check them in your own plant. 



Clii 


MOIYBDIC OXIDE, BRIQUETTED OR CANNED • 
FERROMOIYBDENUM • "CALCIUM MOLYBDATE" 



pan y 


S00 Fifth Avenue * 

_ . . 


New York C ( ity 
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Latest Machine Tools 









PLOMB PULLER 
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Strength, toughness and 
minimum weight forgings 
. . . parts that must stand up 
under unpredictable loads. 
WYMAN-GORDON 
skilled workers are produc- 
ing reliable forgings for 
every high-powered air- 
craft . . . around the clock 
. . . determined to keep up 
high speed, accurate pro- 
duction so essential to 
freedom’s complete mastery 
of the air. 
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Metalite Cloth 


Slotted Discs 

% to 6 inch diameters 

Speed War Jobs 


( Upper Illustration ) 

This 2-Bore Aluminum 
Throttle Body has a finished 
bore. There was slippage with 
hand scrapers. Two 1 ’/>" un- 
slotted Metalite discs, grit #60, 
back to back, were used. This 
method proved twice as fast as 
the former hand scraping. 


( Lower Illustration) 

In this illustration 5” Slotted 
Discs, grit #100, are used to 
put Vis" radius on the edges of 
these Magnesium 3-Bore 
Throttle Bodies. This method 
saved tooling and additional 
machines. Time for the 3 
bores is .68 of a minute. 


7/tede SLOTTED DISCS, in almost endless sizes 
and grits, are but one of many Metalite Cloth 
“Gadgets” ready for instant use on power tools. A few 
others illustrated below. We’ll gladly help you select 
the proper “Gadgets” for improving a wide variety of 
your own sanding and finishing operations. Write us. 

BEHR-MANNING TROY, N. ' 




ShopEquipment 
& Accessories 


New Shear ....... • • • • • • • ■ • • • • ■ • ■ 47 

shear No. 3 Has precision adjustment for 
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Lives hang by threads ab 
hold together the compoi 
for HOLDINQ-POWER 
assemblies where holl< 
ALLENS have strength for set- 
by shock-stresses or sustained 
high Class 3 fit, for a high deg 
cold-drawn and "pressur-form 
heat-treated under scientific c< 
with Allen hex Keys in the h; 
speed assembling with power 

Allen Hollow Screws ar 

plied only through 1 




THE ALLEN MANUFACTU 

HARTFORD, * ALLEN * 




Bilitii! 



AVIA' 





"Ain. Speed 

FOR MATERIALS HANDLING 

with CRESCENT Electric Industrial Trucks 
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Portrait of an Ex-Problem 



NEW DEPARTURE 



AVIA' 




Uliiiiii tflilllil 


YANKEE TOOLS 

SPEED SERVICING! 


YANKEE TOOLS 

make good mechanics better 
North Bros. Mfg. Co., Philo. 33, U. S. A. 
Established 1880 
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Type OG Louis Allis motors have given a splended 
account of themselves in the war program for over two 
years — they are not a "new” line — They have been tried 
and proven in the most exacting and critical work of the 
present war effort. 


These motors are now available in a complete line — in 
AC they are available from Vz to 500 HP and in DC 
from 3 A to 200 HP. 


THE LOUIS ALLIS CO., MILWAUKEE 7, WIS. 





3 



Simfcie, Sturdy, ‘Piecutiw fattAfriuctiatt *7kuxuy/i.acct. 

Every part of the Louis Allis Type OG open "protected" motors 
are carefully engineered and precision built to assure long life of 
dependable service on the tough jobs. 

Fourteen points of in-built quality construction are pointed out in 
the above disassembled view. Upon request a copy of new fully 
descriptive bulletin will be sent. 


THE LOUIS ALLIS CO., MILWAUKEE 7, WIS. 
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When a Thunderbolt strikes 


A THUNDERBOLT roars over the Channel. Calais 
coming up! An ack-ack gun barks in German from 
a flak tower. But not for long. Eight 50-caliber machine 
guns ram hot steel down its throat. 

Work to be done upstairs? A flight of Thunderbolts 
swoops down from high heaven to scatter a cloud of 
ME's harrying Fortresses on bombing runs over Berlin. 
Work to be done on the "deck”? Two earth-quaking 
bombs slip from beneath a diving Thunderbolt's wings 
at tree-top level. A bridge blows up . . . and with it the 
last chance of Nazi reserves to reach the invasion front. 
Flown by the finest pilots in the world, the Thunderbolt 
comes alive. When it strikes, high or low, anything can 
happen. Guided by skilled hands, it's a fighter that does 
everything. And when hundreds of them strike, everything 
does happen. 


. . . anything can happen 

The newest Republic P-47 Thunderbolt, with bubble 
canopy, gives a pilot around-the-clock vision. With 
hundreds more "emergency” horsepower, . 
he makes and breaks contact with the enemy 
at will. New propellers add 400 feet per 
minute to his climb. With a doubled radius 
of action, the protection of the Thunder- 
bolt’s devastating fire power permits heavy bombers a 
deeper penetration into enemy territory. 

Stratosphere fighter, long distance escort, dive bomber, 
ground strafer— the Republic P-47 Thunderbolt is a busy 
plane these invasion days. 

Republic Aviation Corporation, Farmingdale , Long Island, 

New York, and Evansville, Indiana. 

Republic firsts in war point to firsts in peace 


REPUBLIC ® AVIATION 

CORPORATION 

Specialists in High-speed, High-altitude Aircraft 
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;xj/ne test is worth a 
thousand expert opinions” 






HYDRAULIC TESTING 

.... have repeatedly demonstrate 
truth in the words, “One Test is W. 
Expert Opinion's." Because they hav 
science of testing the physical propel 
they are widely used throughout the w 
today. Here Riehle Testing Machines "I 


a Thousand ! 
implified the 


ial weaknesses and defects; avoid failures before they occur. 
This technique of progressive testing on the production line 

man-hours. Write for descriptive literature and quotations. 



HYDRA ULIC 
TESTING 
MA CHINES 

Riehle Testing Machine Division, American Machine and Metals, Inc. 
EAST MOLINE, ILLINOIS 

Other Products: IMPACT TESTERS * VICKERS HARDNESS MACHINES 
BRINELL HARDNESS TESTERS . MEASURING INSTRUMENTS 
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Simmons hydraulic engineers and production experts 
have demonstrated time and time again their leader- 
ship in the hydraulic field by producing intricate 
hydraulic equipment for the aviation industry. No 
other industry demands such painstaking accuracy. 


Among other things we are now producing is the 
LandingGear Uplock Mechanism on Republic'sfamous 
P47 Thunderbolt fighter. Here close tolerances means 
exacting precision work, no deviations. Our intricate 
mechanisms represent the acme of accuracy, because, 
throughout every step of production, they are 
checked, inspected, gauged again and again. 

If you need hydraulic equipment or if r~ ~~ 
you need information on the adaptation 
of hydraulics to your particular prob- / 
lems, get in touch with our engineers. 

You're under no obligation and we / . •- 

may already have your answer. 


SIMMONS 

ASHLAND, OHIO 
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PEOPLE WHO NEVER 
MAKE THE HEADLINES 



In addition, for use as "muscle 
motors” in many types of appli- 
cations requiring automatic or 
electrically controlled power, 
our workers make several types 
of Servos, such as the one illus- 
trated below. Its operation can 



From the unrecognized private 
in the front lines, to the modest 
factory worker, there's a job to 
be done to the limit of their 
endurance. 



One of the things our workers 
make is this automatic safety 


bombing planes. Another prod- 
uct built for our flying forces is 



this motorized 
temperature 
modulating 
control. It 
is used for 
maintain- 


ing cabin, cockpit, carburetor, or 
air intake temperatures, where 
close control is required. It may 
be adapted for other tempera- 


save planes and pilots when 
called upon to act! 

If you build aircraft and this 
type of equipment will help 
make your planes better or 
safer to fly, we will be glad to 
supply engineering data and 
application information on 
request. 



WHITE-HDDGERS ELEETRIE EO. 


© 


SAINT LOUIS 
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mosquito. On this aviation front, expert 
pilots like young Irene Vishnevskaya and 
pretty Zulcika Scid Mamedova have been 

Aviation behind the lines, in all civilian 
pursuits, has long been encouraged for 
women. In 1939, Marina Raskova aided 
this movement with a pointed article in 
Pravda in which she asked young women 
to study to become meteorologists, radio 
operators, engineers, and technicians — for 
she foresaw a great need for these 

But she could not prevent others of her 
sex from becoming, like herself, full- 
fledged members of the Red Air Force. 
A year ago, two young women sky fight- 
ers who had seen service at Stalingrad— 
Lilya Litvak and Katya Budanova— were 
each given the Order of the Red Star. 
They had run up a joint score of eleven 
Nazi planes in one year of service. Junior 
Lt. Litvak had accounted for three planes 

while Lt. Budanova had downed three 
German planes in single flights and three 
more in group fighting. 

Lt. Litvak’s heroism won foremost 
praise. In a flight on Mar. 22, 1943, she 
was assailed by four Messcrschmitts, yet 
managed to down two and elude the 
others. She had expended all her fuel and 
ammunition, moreover suffered a bad leg 
wound; but somehow she got to safety. 
A few months later, however (August 
1943) she was killed at the battle of 
Kharkov, dying without knowing that the 
city had been recaptured from the enemy. 

Last summer, Marina Ivanova, a 22- 
yr.-old bomber pilot, received the Order 
of the Patriotic War for having success- 
fully carried out 125 missions in 70 days. 
Later, she was badly injured while bomb- 
ing a Nazi artillery dump. 

Another receiving acclaim is the slender 
28-yr.-o!d Vera Mustakova, the mother of 
two children. A flyer for more than 
eight years, she is now a war pilot Her 
husband, a night pilot, was killed in a 
raid; accordingly she is determined to 
fight harder than ever. 

Among the men flyers, Russia is natur- 

who has 42 enemy planes to his credit 
Twice Kostilev was awarded the Order of 
Lenin and the Order of the Red Banner; 
also he was recently given the Gold Star 
and a medal for the defense of Leningrad. 

But Russia is also proud of its women 
flyers, who, in the line of active fighting 
as well as behind the front and in plane 
factories are performing 'round the 
clock. Russia hails their heroism. 


Blitzkrieg Goes to Sea 

( Continued from page 115) 
cupies the position of a mobile air base, 
and as such it must be adequately de- 
fended because it provides the point of 
contact from which aviation can strike at 
the vitals of the enemy. Development of 
these points of contact from sea is in 
direct ratio to the number of carriers 
employed, but carriers must have proper 
support, and surface guns must move in 
after long range air attacks have cleared 


the way in order to exploit a thrust 
completely. 

Aircraft carriers certainly are^ the new 
and tremendously effective. Sometimes 

impression that we believe we can fight 
a war single-handed. This is not the place 
to discuss the functions and importance 
of various branches of surface support, 
but we must remember that, while air 
power is certainly the sparkplug of the 
modern war machine, a sparkplug with- 

potent as the engine minus the spark. 

The Navy's strength is and traditionally 
always has been its unity; that split- 
second teamwork of all arms, each one 
of which understands the aims and capa- 
bilities of the others. 

Carrier warfare in the Pacific, al- 
though ever more brilliantly successful, 
is no longer an end in itself. Two years 
ago it was. Its aim was to stop the enemy, 
and it stopped him cold. Now, however, 
the Navy has shifted from a strategic de- 
fense to a strategic as well as tactical 
o/fense. The carrier and its aircraft have 
become part of a team, setting the pace 
and clearing the way for surface opera- 
tions and amphibious advance. Without 
carriers, such advance would be most diffi- 
cult; but without surface and amphibious 
superiority, victory might be impossible. 

The Jap's carrier strength apparently 
has been cut to ribbons. His carrier 
pilots arc now operating from fixed 
island airfields, their ranges limited by 


the immobility of their bases. Although 
Japan still holds powerfully fortified, stra- 
tegically located islands, the scores of 
carriers and hundreds of aircraft which 
the United States can concentrate at any 
of those points on any given D-day make 
us immediate masters of Pacific tactics. 

While the fact that those scores of 
carriers are already in action is a spec- 
tacular production achievement, some of 
the credit for the speed with which this 
nation recovered from the Pearl Harbor 
blow must go to foresighted congressmen 
who authorized new carrier construction 
before Japan attacked. Progressive Naval 
leadership which embarked on an escort 
carrier program six months before the 
nation was actually at war also must be 

Such foresight was, however, based on 
facts, not fantasy. Today, varied opinions 

craft of the future. Some are sheer guess- 
work and wishful thinking — dreaming, ac- 
tually— which must not be confused with 
foresight nor with current needs. Dreams 
are not the stuff from which victory is 
fashioned. History records the fate of 
nations which, whatever their dreams, 
learned to their sorrow that there is no 
easy, halfway route to victory. Wars 
are won with weapons at hand, or in 
sight: 

Aircraft carriers, which have taken the 
lightning of “lightning war” to sea, pro- 
vide whatever easy route we can ex- 
pect. With them we have the weapons 
of victory in sight. 



FLUID METERING 

PUMPS 


its unfailing performance at 
extreme temperatures, the WELDON Pro- 
peller Anti-Icing Pump illustrated above 
has been granted "Yellow Dot” approval 
according to Army Air Corps specifications. 
WELDON electrically driven pumps have 
proved their dependability also for car- 
buretor and windshield anti-icing and for 
delivery of aircraft cabin heater fuel. 
Write for data on Engineering, Pressure 
Ranges, Engine Driven Pumps and Special 
Pump requirements. 
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. . . and for resistance to 
severe conditions of wear, 
shock, and corrosion, the in- 
dustry relies on Ampco Metal 
itself. This superior alumi- 
num bronze alloy is used 
for a growing number of 
critical parts on almost 
every American-made plane. 
Known for its closely con- 
trolled combinations of phys- 
ical properties to meet spe- 
cific needs, Ampco is fabri- 
cated with the skill of 30 
years of specialized experi- 
ence, and with the speed and 
precision possible only with 
the most modern, varied, and 


extensive production and ma- 
chining facilities. Why not 
avail yourself of this supe- 
rior product and service? In- 
vestigate! A letter or post 
card will place a competent 
field engineer at your serv- 
ice without charge. Write 
for free bulletin "Ampco 
Metal in Aircraft.” Ampco 
Metal, Inc., Dept. A-7, 
Milwaukee 4, Wisconsin. 


.The Metal without an Equal H 


Fan Cooling 

( Continued from page 151) 
quired; that is, AP» = AP —(/>, — /> 5 ) 
— AP' = 0. In this simplified case, total 
pressure P, before cowl exit (available to 
accelerate the leaving air to atmospheric 
pressure outside) is restored to full q„. 
Thus the leaving relative velocity V , is 
restored to equal flight velocity l'„ and 
the forward absolute velocity energy re- 
maining in the air after it has been dis- 
charged is reduced to zero. 

This is the physical condition repre- 
senting 100 percent cowl pumping effi- 
ciency (also evident from Equation (4). 
when VJV % = 1. or Equation (5), when 
AP"/q = 0). The power QAP to over- 
come the internal cowl and engine resist- 
ance is. in this case, all provided by the 
fan, which deprives the propeller shaft of 
somewhat more blip, (depending on fan 
efficiency), this in turn depriving the pro- 
peller of somewhat less thp. (depending 
on propeller efficiency). 

Further assuming, for the moment, that 
the fan efficiency and propeller efficiency 
are equal, the propeller thp. is, by these 
exchanges, deprived of exactly the in- 
ternal cooling thp. of the cowl and engine. 

Again removing the fan, the internal 
cooling thp. value is restored to the pro- 
peller thp., and the cooling air is pumped 
through the ducting and engine by the 
cowl; but not at 100 percent efficiency; far 
from it, at from 80 down to 20 percent 
efficiency. Thus by removing the fan we 
may be paying five times as much for our 
cooling in this highly simplified and 

This probably represents the irreducible 
minimum of cooling drag obtainable by 
the addition of a fan to a given engine 
and installation design. Further reduc- 
tion of Ap through reduced cowl losses 
or reduced baffle drop would give further 
reward in direct ratio to this pressure- 
drop reduction, but whether this is de- 
termined feasible or not, it is seen that 
under marginal cooling conditions the 
gain from the fan is very worth while. 

In a fan located at the cowl inlet, the 
pressure drop Ap, which must be charged 
against many current cowls, may be 
greatly reduced, with the large rewards 
described earlier — because pressure losses 
as high as ,3 q to Aq arc occurring before 
the engine in a number of modern in- 
stallations. Uniform flow conditions 
achieved with an engine nose fan may or 
may not cut down these losses ; a certain 
portion perhaps will remain, caused by 
propeller shank effects. 

In any event, in computation of per- 
formance with a fan installed, loss actu- 
ally occurring within the entrance is 
eliminated entirely from the cowl A P re- 
quirement, since this region becomes a 
part of the fan. and the loss is already in- 
cluded and discounted in the figure of 
static fan boost designed for and delivered 
at front of engine, not at cowl inlet. 

Since a fan helps most when A p/q is 
high, that is, when cooling conditions arc 
marginal, benefit is greatest in climb, or 
level flight near ceiling. Fig. 4 repre- 
sents a typical pair of airplane power- 
required and power-available curves. The 
ordinate “B," as is well known, deter- 



The aircraft industry 
relies on 

Ampco Metal, Inc. 


Metal 
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mines the rate of climb at any indicated 
airspeed selected, since it is the power 
left over to raise the weight of the plane 
after deducting ordinate "A,” the power 
required to fly it level at the airspeed. 
Application of the fan rednees the power 
available by a certain small increment; 
but at a high value of A p/q, application 
of the fan also reduces the power-required 
curve by several times this increment, re- 
sulting in a net gain in power, B', avail- 
able for climbing, with proportionately 
increased rate of climb. 

I.ikc earnings on common stock after 
heavy fixed charges, a moderate improve- 
ment on a total-power basis gives a large 
percentage gain for climbing dividends. 
In many cases, a fan should improve the 
rate of climb 20 percent — in extreme 

In 1942 we were all reminded quite 
emphatically what a fine rate of climb 
the German Fockc-Wulf 190 had (sec 
Fig. 5). Was it coincidence that this 
ship completely eliminated induced cool- 
ing and energized the cooling air by a 
fan? No indeed. The fan and sliding 
gill contributed, in all probability, a very 
substantial percentage of the rate of 
climb of the FW-190, and they still do. 

Ceiling likewise benefits materially 
from a little boost of thp. Since ceiling 
also is one of the high A P/q operations, 
involving marginal cooling and reduced 
indicated speed, it stands to gain much, 
with rate of climb, by fan application. 
The two-engined transport (whose single- 
engine ceiling leaves a good deal to be 
desired) or the overloaded bomber offer 
interesting possibilities for application of 
this principle in improvement of ceiling. 

It should be emphasized that it is un- 
necessary to overcome the entire cowl A p 
with the fan, leaving zero energy wasted 
in the discharged air. This will usually 
be found impracticable. When improve- 
ment of an existing installation is the 
goal, the lion’s share of the gain from a 
fan is to be had in raising cowl pump 
efficiency from values of .20— .40 up to 
values of .70 — .80. Diminishing returns 
in cooling power reduction are achieved 
at efficiencies above the latter range. This 
being the case, reference to Fig. 2 will 
assist in approximating the power fan 

The proper fan boost for a nose instal- 
lation is that which, after deducting both 
the no-fan entrance loss (P, — P.) (Fig. 
1) and the proposed fan boost A P' from 
the total A p required without a fan, 
leaves a value of A P" to be provided by 
the cowling such that A P"/ q lj cs between 
.5 and .6 (sec Fig. 2). This asks rela- 
tively little of a fan in order to accoin- 

Suppose, still as a simplified example, 
that q in climb is 7 in. of water and the 
entrance loss (exclusive of any adverse 
propeller shank effects) is .15 q. Assume 
further that the no-fan cowl A p required 
is 9 in. Then the fan boost A P' which 
will bring us to the borderline of dimin- 
ishing returns in performance gain is 





LIFTS A 50-T0N FEATHER 

— AND STOPS ON A DIME 


Sedgwick Roto Drive elevators lift 100,000 pounds with ease. Behind the tre- 
mendous load-lifting capacity is an exclusive Sedgwick principle of operation 
called "Roto Drive". 

Roto Drive is simple. It is based on the controlled movement of endless chain. 
Because it is so simple it is adaptable. Sedgwick Roto Drive airplane elevators 
on carriers ferry fighting planes from hangar deck to flight deck — fast. Roto 
Drive ammunition hoists, food lifts, passenger and freight elevators are serving 
with our Navy, Army, Coast Guard and Merchant Marine. 

Roto Drive has many advantages. Chief among these are: 

1. Roto Drive’s load lifting capacity is unlimited. It can life massive loads 
weighing well over 100,000 pounds or loads weighing as little as one pound 
or less with equal efficiency. 

2. Roto Drive can be used equally well on land or on sea. 

3. Roto Drive's unique operation prevents the car of load-lifting platform 
from travelling beyond a predetermined point. Sedgwick Roto Drive Air- 
plane Elevators, for example, always level flush with the flight deck — - 
never stopping above or below the lips of the water ways. 

4. Roto Drive, because of the "no overtravel" feature, can be installed in 
tight places where there is a minimum of overhead and/or pit clearance. 

5. Roto Drive operates with a smaller output of power, effectively reducing 
costs by having gravity and the load assist in starting. 

If your problems — present or postwar — include questions of how to lift loads 
safely, surely, economically Sedgwick Roto Drive may be the answer. 


"MEN WHO KNOW ARE SOLD ON SEDGWICK" 


A/>' = 9 - (.15 X 7) - (.6 X 7) 
=9-1-4 
= 4 in. fan boost 

As stated, the preceding examples 
have been special cases, in the interest of 


SEDGWICK MACHINE WORKS 


146 WEST 15TH STREET 




NEW YORK 11, N. Y. 


ELEVATORS • DUMB WAITERS • HOISTS • ROTO-WAITERS • MATERIALS HANDLING EQUIPMENT 
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FAST FREIGHT and mail will cross the 
oceans via the Martin 170-22. Ideal for 
transportation of perishable foods, using 
high-altitude cold for refrigeration. 


The MARTIN MARS 
affects your 
POSTWAR PLANS! 


IER of the air, the Martin 
ined to provide complete 
for 54 passengers during 


LUXURY LI 

living faciliti 
flights of 24 


TN the Mars flying boat, airline operators will 
have a successful type thoroughly tested in 
overocean transportation. She's the most efficient 
airplane yet built, per pound of material used, per 
horsepower, per gallon of fuel, and has the lowest 

Start revising your postwar plans! For these arc no 
visionary, far-distant ships. They are commercial 
versions of the Martin Mars. The original Mars is 
now in regular trans-Pacific service with the Navy, 
while 20 larger 82-ton Mars Navy transports arc 
under construction. The plane of tomorrow is fly 
ing today! 

At war's end, Martin production lines will bt 
tooled and manned for fast delivery. If the in- 
dustry is permitted to set aside funds for such 
postwar construction and employment, American 
aviation will be first in peace as it is in war. 
TheGlennL. Martin Company, Baltimore 3, Mo. 


COMBINATION cargo and passenger 
carrier, the Martin 170-23 provides ac- 
commodations for 34 passengers plus 
an 18,000 lb. cargo. Range, 3,500 miles. 
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ic An entirely new design for tandem 
controls. New mold provides unit cas- 
ings that nest and lock together. Metal 
end-pieces and tie-rods insure rigid as- 
sembly — even up to 20 units in tandem. 
Single shaft passes through and locks 
with rotor of each control. 

Each section accurately wound to pre- 
cise circuit requirements — resistance, 
taper, taps, hop-off. Interlocking re- 
sistance ratios provide any desired 
voltage or current at given degree of 
rotation. These Multiple Controls are 
now in regular production and meet- 
ing the most rigid multi-control re- 
quirements. 


•fc Send us that problem . 



CtAKOSTAT MF6. CO., Inc. ■ 285 7 K.GnSt. 


the safe strength of the cabin structure. 

While pressure is thus maintained, the 
supercharger, blower, or chosen means for 
furnishing air to the cabin, should be cap- 
able of maintaining an essentially con- 
stant inflow of air. It is probable that 
the cabin air inflow should be constant to 

14.000 ft., above which it will decrease 
with air density, somewhat as shown in 
Fig. 6. While it is possible to maintain 
the airflow absolutely constant with some 
complex form of controlled mechanism for 
the supercharger, it is not considered 
necessary to maintain inlet airflow abso- 
lutely constant. As Fig. 6 shows, the air- 
flow decreases from 30 lb./min. at 14,000 
ft to approximately 25 lb./min. at 25,000 

While it is not expected that a practical 
airplane will look anything like the craft 
in Fig. 3 (which appears to be "blowing 
a lot of fuses" simultaneously), our air- 
plane will be subject to leakage which 
gradually increases as the airplane as- 
cends. Fig. 7 shows an example wherein 
the slight differential of pressure needed 
for ventilating purposes at sea level 
causes a rather surprising amount of 
leakage. This is based on the assumption 
that all leaks maintain constant area. 
Such an assumption may not be correct, 
since deflections may cause variations in 
the leakage openings in the airplane struc- 

The break in the curve at 14,000 ft. is 
consistent with previous considerations, 
wherein the cabin air density decreases 
gradually above this altitude. 

Fig. 6 and 7 are combined in Fig. 8 to 
show the variation in air outflow which 
must be controlled by the cabin pressure 
regulator. Obviously a large quantity of 
air must be passed through the outflow 
valve under sea level conditions when 
only a small pressure differential is allow- 
able to cause this amount of air passage. 
At altitude, where a large pressure differ- 
ence is available to accomplish the outflow 
of air, only a small amount of air must be 
expelled through the valve. Thus, the 
outflow valve must have a sufficiently 
large and properly shaped opening to pass 
a large amount of air at sea level, but it 
must also be sufficiently sensitive and 
stable to control the outflow when the 
net valve opening is very small at altitude. 

Experience on the Slraloliners has 
shown that while the leakage of air from 
the cabin was between 6 and 7 lb. per 
minute when the airplane was brand new, 
this leakage tended to increase with time, 
due to the effects of engine vibration, land- 
ings, and other service conditions. It was 
also found that the handling of baggage 
and freight through the cargo hatches 
damaged door and hatch seals, which also 
increased leakage. Hence it is to be ex- 
pected that the over-all leakage may 
double or treble the initial leakage of any 
airplane. 

At some time in the life of the airplane, 
the cabin air supply and leakage may 
become like that shown in Fig. 9. In this 
case, the regulator valve would reach the 
fully closed position at approximately 

9.000 ft. If the airplane reaches this con- 
dition. it is desirable that a major overhaul 
be scheduled so that joints may be tight- 
ened to permit the regulator to maintain 


the desired control of airplane cabin pres- 

S "lt is possible for the airplane to continue 
flying for a considerable time, however, 
because the closure of the cabin outflow 
valve will indicate that insufficient air is 
available to maintain the originally speci- 
fied cabin altitude at the higher airplane 
altitudes. The airplane cabin will “climb” 
with the accompanying reduction in cabin 
air density. Leakage will decrease in 
relation to cabin air density, to the point 
where leakage balances inflow. It is not 
evident that this could ever become a 
dangerous condition, but it might cause 
some apprehension on the part of the crew. 

While considerable analytic and experi- 
mental studies have been made on specific 
combinations of cabin air supply and cabin 
leakage, it is not possible to cite the 
precise results of these studies at this time. 
It is hoped that within the next year or so 
it may become possible to present this in- 
formation, for it will prove to be of con- 
siderable interest. 

In conclusion it is suggested that engi- 
neers keep Fig. 3 in mind when preparing 
specifications covering the pressurization 
and the pressure-control of commercial air 
transports of the future. For this con- 
ception should aid in preventing over- 
optimism, thus smoothing the path to most 
practical results. 


Hole Piercing 

( Continued front page 163) 
each conveyor line is able to handle 
scores or even hundreds of different 
assemblies, job organization is well 
worked out. 

A temporary storage space near the 
start of each line contains parts and tools 
for each assembly which are placed in 
bundles, tote boxes, or other containers. 
Groups ready for work are then trans- 
ferred to “ready” shelves, from which 
they are taken and distributed along the 
conveyor as needed. The accumulation is 
supervised by a planner who acts as fore- 
man of the line and who has two assistants 
or leadmen. These workers do most of 
the detail supervision along the line, help 
operators who encounter trouble, and see 
that new set-ups are properly made. 

Before any assembly is put into work, 
however, tools and a set of parts are 
proved at a bench near the head of the 
line. There, skilled workers build an 
assembly, using the jigs, fixtures, and 
other special equipment provided. If it 
does not pass inspection the trouble is 
immediately found and remedied. This 
proving assures that, when parts and tools 
are delivered to the line, the assembly will 
progress as intended. 

The foreman-planner selects only those 
jobs adapted to equipment on his line, 
and he keeps his line producing even 
though some items of equipment may be 
idle temporarily. Company and govern- 
ment inspection are both made at the 
end of the line. One worker near the end 
is usually assigned to catch and remedy 
“squawks." 

Part II concluding this series will con- 
sider the application of automatic riveting 
to large assemblies. 


262 


AVIATION, July, 1944 


Tooling Dock Technique 

( Continued from page 154) 
positioning. In fact, the planes in the 
tooling dock arc set to a tolerance of .1X12 

and boring mill in the establishment of 
machine shop tolerances. 

Extreme accuracy of the tooling dock at 
San Diego can be attributed to the fact 
that we were able to lay a firm foundation. 
Despite natural earth tremors and nearby 
drop hammer operations, the position of 
the members of this dock have varied less 
than .001 in. in a period of three months. 

The dock method is of particular value 
in connection with a mass production 
paneling program, because it cuts time for 
setting up fixtures by more than 75 per- 
cent. This does not mean, however, that 
the value of the apparatus will decline 
when the war is over and orders for air- 
craft becomes smaller. 

In point of fact, the tooling dock prom- 
ises to do away with the old practice of 
sacrificing production efficiency by cutting 
tooling costs when producing aircraft in 
small lots. By utilizing the tooling dock, 
the manufacturer can avail himself of the 
advantages of line production by planning 
his assembly tooling upon the basis of ideal 
manufacturing methods. 

The tooling dock has a pronounced 
effect upon tool design. It tends to simpli- 
fy this work because the blueprints and 
reference dimensions are no longer the 
medium that controls precision and co- 
ordination. 

Up to the present time, the principles 
and methods of this system have been 
applied only to the assembly of aircraft 
jigs and master gages. However, the 
underlying principles will soon be applied 
in other industries where precise assembly 
tools and gages are required. 


Cellulose Acetate Plastic 

( Continued from page 165) 
centration factor for the notch was 2.1, 
obtained from the ratio of the endurance 
limits of the notched and notch-free pieces. 
The notched specimen was compared with 
the rectangular machined one because the 
material in the notched examples, being at 
the root of the notch, is equivalent to that 
tested in the machined specimen. 

In order to determine the effect of the 
molded surface on the endurance limit of 
cellulose acetate plastic about 0.025 in. 
was removed from both surfaces of rectan- 
gular specimens (Fig. If). The * - N 
diagram obtained for those specimens is 
shown in curve 5, Fig. 12. It was found 
that the endurance limit adjusted to an 
age of 11,000 hr. was about 2 percent 
higher for the machined surface than for 
the molded surface (see column 5, Table 
I). Apparently the molded surface has 
very little effect on the fatigue strength. 

Temperature measurements with a 
thermocouple showed that the tempera- 
ture of the specimen during a fatigue test 
was a few degrees above room tempera- 
ture. It was also shown that a blast of air 
from a low-pressure high-velocity fan 
would reduce specimen temperature nearly 



ings so intricate and precise that ordinary sources 
can't supply them profitably and in quantity. 

So we built, equipped and staffed --cVhrt. c*kS 

our own die casting department. 

It’s a big one — rates among the 
five largest aluminum alloy die 
cast plants in the country. It has 
huge capacity— much more than ei 
need. But its size assures our customers 
prompt delivery of almost any quantity of Cannon Connectors, 
on short notice without the slightest sacrifice of the well-known 
Cannon qualities — easier assembly, better fit, greater strength with 
less weight, longer trouble-free life. 



Cannon slide films with sound covering assem- 
bly and soldering techniques are available on 
request. Address Department A- 110, Cannon 
Electric Development Company, 3209 Humboldt 
Street, Los Angeles 31, California. 


CANNON ELECTRIC 

Cannon Electric Development Co. Los Angeles 31, California 
Canadian Factory and Engineering Office: Cannon Electric Co., Ltd., Toronto Ap 
UHICSINTATIVES IN PSINCIfM CITICS - CONSULT VO US LOCAL TCltPHONC BOOK ^ 
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to that of the room. An endurance limit 
was obtained under an air blast of about 
2,500 ft./min. when the temperature meas- 
ured by a thermocouple taped to the 
specimen was less than 1 deg. above room 
temperature. The « - N diagram for 
for these tests is shown in curve 3. Fig. 12, 
for a square specimen (Fig. lg). The 
endurance limit, adjusted to age at 11,000 
hr. was about 14 percent higher than the 
corresponding figure in still air (see 
column 5, Table I). 

Five different endurance limits were 
obtained at various speeds of testing, 
ranging from a frequency of 42 cycles to 
a frequency of 2,900 cycles per min. The 
° - 'V diagram for these tests are shown 
in Fig. 13. The endurance limit of curve 
8 is not quite as well defined. 

Fig. 14 shows the effect of frequency on 
endurance limit. In this curve endurance 
limit is plotted against test frequency. The 
circles represent the actual value of the 
endurance limit as obtained. The square 
plotted points represent data corrected for 
aging on linear variation of endurance 
limit with time. For this series the age 
effect was determined from a different set 
of tests than in the former. Curve 11, 
Fig. 13, having an age of 8,000 hr., cor- 
responds with curve 4, Fig. 12, at 3,600 

The effect of age from this set of tests 
does not agree exactly with that in the 
previous ones. This may be due in part 
to the fact that laboratory humidity con- 
trol was interrupted for a short time dur- 
ing the first tests, or it may indicate that 


the effect of aging is not a linear function 
of time. The square plotted points shown 

age of ll,000 P hr? e "lt was found that the 
endurance limit markedly decreased with 
increased testing frequency up to about 
750 cycles per min. From that point to 
about 2,900 cycles the endurance limit 
remained substantially constant 
Thus for low frequency the magnitude 
has an appreciable effect on endurance, 
but above 750 cycles the endurance limit 
is unaffected by change in frequency. 
The effect may in part be due to relaxation 
of stress during each cycle as a result of 
creep at the low frequencies of testing. 


Forming Sheet Aluminum 

( Continued from page 167) 
finish and avoid scratches when blanking 
bright-finished sheet, the stripper and the 
faces of the punch and die should be cov- 
ered entirely with cloth except at the 
cutting edges. Shellac is commonly used 
to hold the cloth on .the tool. 

Combining two or more dies to take 
advantage of odd shapes for less waste is 
called “gang blanking.” In "stagger” 
blanking, the sheet is manipulated back 
and forth to obtain the maximum number 
of good pieces. Blanking down one side 
of a strip and up the other is called "pro- 

The airplane industry has developed a 
way of blanking aluminum called the 



PIPE end TUBE BENDING 

TO FIT YOUR PRODUCTION SCHEDULE 

Bending , Coiling, Expanding, Flattening, 
Brazing, Welding are SWAN Specialties 
If there's a pipe or tube bending or fabricating 
operation in your production job, send the work 
to SWAN. We are completely equipped to 
handle it, whether it is machine or hand bend- 
ing, in quantity lots or on a small scale for 
strictly confidential experimental work. And 
we'll turn out the work fast to fit into your 
production schedule. 

Our free advisory engineering service is 
always available to help you with problems 
involving bending and fabricating, and design- 
^ ing, assembling and testing, too. Write or wire 
^ for further information. 

^ SWAN ENGINEERING COMPANY, Inc. 

744 Frelinghuysen Avenue Newark 5, N. J. 


Guerin, or rubber pad, method. The metal 
is placed over small dies which have been 
carefully laid out so as to use the metal 
most economically. The bottom of the 
ram, covered with a heavy rubber pad, 
comes down, then as the rubber (confined 
to prevent lateral flow) adjusts itself to 
the shape of the various dies it blanks 
out the aluminum pieces. The flexible 
operation is especially suited to the pro- 
duction of parts in relatively small quan- 
tities and saves the construction of costly 

Blanks can also be cut by several other 
methods. Guillotine shears, may be used 
for straight cuts. If provided with a 
mechanical hold-down, a clearance of one- 
eighth of the thickness of the sheet is re- 
quired. A low rake or shearing angle on 
the upper shear knife will aid in reducing 
twist in thin stock. When the quantity is 
too small to justify a special blanking die, 
circular blanks may be cut by circle 
shears. The unishear may be used to 
cut cither straight or curved lines, and 
when sheets are thicker the nibbler can 
be used to cut to any pattern. 

A hand saw or circular saw will prove 
satisfactory if the blade is kept well lubri- 
cated by frequent applications of the 
grease stick. Light metals can be cut 
very readily with either type saw, pro- 
vided it has the right size teeth. High 
blade speeds (5,000 fpm. for band saws 
and 10,000 fpm. for circular saws) are 
desirable for best results. The following 
figures will give an idea of the perform- 

aluminum (2S) on a band saw running 
at 5,600 fpm.: 

Thickness of 

plate, in .... 0.47 0.79 1.02 1.18 

Feed fpm .... 21.8 17.7 13.0 12.4 

The band saws generally used are of 
0.032 to 0.79-in. pitch and of 0.24 to 0.40- 
in. depth. The teeth should not have sharp 
internal corners because the sawings would 
stick at these places. Tooth spacing in 
band saws usually is about 4 to 5 teeth per 
inch in the "hardened throughout” type, 
and either 6 or 8 teeth per inch in the 
"flexible back” type. 


(better than the broad tooth type) have 
teeth so profiled that one cuts deep and 
the next one cuts wide. Another prefer- 
red type of saw blade has alternate side 
rake teeth (about 15 deg.) arranged so 

on the opposite side of the saw cut. Tung- 


mended for cutting aluminum alloys which 

The use of the router machine is a 
more recent method for cutting stacks oi 
sheet-metal blanks. The cutter is a small 
diameter, high-speed, vertical milling tool 
and is guided by a template clamped to 
the surface of the sheet. Resulting edges 
are smoother than those of sawed blanks, 
while the versatility of these machines and 
the speed with which templates can be pro- 
vided have made routing the standard 
method in many aircraft plants for cutting 
odd-shaped blanks. 

Piercing (fundamentally the same as 
blanking) is the term used when the part 
cut out is scrapped. If the holes are quite 
(Turn to page 267) 
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LiGHT metals are iorging's problem children . . . especially for 
products whose end use is as critical as aircraft engine pistons made 
of aluminum. Heat treats must be precise to the nth degree, in 
number and control. 

Tube Turns solved the perplexing dual problem of volume 
production and absolute quality control by utilizing their huge 
upset forge equipment and modem heat treating furnaces — then 
developing a streamlined production technique which today serves 
as a pattern for the industry. Proof that light-metal forgings can be 
produced on a mammoth scale, as evidenced by Tube Turns' 
success, may well revolutionize postwar thinking in many industries. 
TUBE TURNS (Inc.) • • • Louisville 1. Kentucky 



TUBE TURNS 
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choked or restricted If oil 10 uni] tio i 
is not satisfactory, disassemble and check 
clearances. If it is excessive, check clcar- 


Trouble Shooting 

If, when installed, pump fails to pro- 
vide sufficient suction, look for: (a) 
Leaks in air lines or fittings, (b) kinks 
or sharp bends in lines or presence of 
right angle fittings, (c) suction and dis- 
charge lines at wrong ports. Check di 


n of r< 




that ci 


If pump fails to run smoothly or be- 
comes overheated, difficulty may be: (a) 
Lack of oil (see that oil passages are 
not clogged ; if lubricated through mount- 
ing pad, probe oil passages with wire and 
make sure gasket does not block oil 
ducts: if external oil line is used see 
that it has no sharp kinks or restrictions) : 
(b) Misalignment (coupling and shaft 
must be properly engaged and mounting 
flange must fit snugly against engine 
pad) ; and (c) Overload (restrictions in 
either discharge or intake line may make 
load excessive; no vacuum pump is prop- 
erly installed if it shows over 7-in. mer- 
cury suction close to pump port at normal 


load n 


cury). 


d 10 ii 


Every installation should be checked 

under which pump is to operate, and where 
suction loads in excess of 10-in. mercury 
arc found, a relief valve should be installed 


out exceeding 10 in. at pump, lines 
.pump to instruments should be incrcai 
size and every restriction eliminated. 


vith- 


Rebuilding the Clippers 

(Continued from page 177) 


raft mounted o: 




gear 


; removal of any component parts, such 
as hydrostabilizers, tail surfaces, etc. ; 
second, hull check with hull mounted on 
support jigs before disassembly of the 
hull structure: third, wing check with 
wings mounted on jigs before disassembly 
of outer wing structure ; and, fourth, air- 
plane assembly re-check made on beach- 
ing gear after all replacement work is 
completed and component parts re-in- 
stalled. 

Checks are also made for both hull and 
wings after replacement of each member, 
and the engineering schedule calls for 
additional checks to be made at any time 
desired by the engineering department. 

Long before the first of the eight craft 
scheduled for the replacement program 
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to the air! Long famous as the largest 
independent manufacturer of automo- 
tive replacement wiring, Win' Joe to- 
day is an important source of aviation 
wire and cable. 

Produced under the Dostam method 
of manufacture, to assure uniformity 
. . . dependability . . . high efficiency . . . 
long life. Wiry Joe electrical wire and 
cable for aircraft conforms fully with 
rigid Army and Navy specifications. 

and cable for any type of service — 
trial — will receive prompt answer. 



houses in order respecting employee dis- 
missals, excess inventory, and other like 
matters. These reserves also are small in 
comparison with the wartime reserves set 
up by the financially well-heeled automo- 
bile, steel, rubber, chemical, and many 
other war industries. 

One striking change in the 1943 bal- 
ance sheets was the substantial increase in 
bank debt, wholly apart from government 
facility contracts. This debt climbed to 
$192,684,000 against $72,659,000 in 1942. 
In peacetime such a spurt would surely be 
called a danger signal for an industry that 
was singularly free from bank debt before 
1940. But in the latter stages of the war 
it is a decidedly healthy sign. It is the 
"ounce of prevention” that the industry 
has taken to ward off any temporary in- 
solvency when cancellation telegrams sud- 
denly come flocking in. 

The industry has over $500,000,000 in 
V and VT credits arranged with the 
banks and the government. And now that 
Congress is in the process of legislating a 
purely-termination type of loan it is ex- 
pected and hoped that the industry will 
take advantage of this new credit facility 
as soon as it becomes available. In fact, 
the new T loan is designed primarily to 
supply cash to the aircraft maker and sup- 
plier whose quick assets become tied up in 

One of the financial factors that gives 
greatest concern to aircraft executives is 
that matter of inventories. Last year the 
inventory item for the 14 companies sur- 
veyed increased to almost an even $430,- 
000,000 against $399,000,000 in 1942. But 
in view of the huge jump in sales last year 
the wonder is that the gain was not even 
larger. The fact is that inventory is being 
brought under better control every day 
for most companies. 

In the case of Douglas Aircraft, for ex- 
ample, it is understood that company- 
owned inventories, which stood at $12,- 
800,000 at the beginning of 1944, were 
under $8,000,000 at a recent date. It is 
these company-owned inventories, not spe- 
cifically earmarked against a specific gov- 
ernmental contract, that give the greatest 

The necessity of carrying excess inven- 
tories because of raw material shortages 
largely disappeared in 1943. And with all 
the current emphasis now being placed on 
surplus disposal, there is reason to feel 

ing nearer solution, to the obvious benefit 
of every company's forthcoming 1944 bal- 
ance sheet. 

What is the 1944 composite fiscal out- 
look for the aircraft stockholder? In the 
first place he is likely to get a breathing 
spell from the dire warnings and predic- 
tions that aircraft executives felt duty- 
bound to make during the struggle last 
year to secure Washington recognition of 
their problems. And a moratorium on 
pessimism will help no end to create a 

Wall Street as well as a beiter psycho- 
logical effect upon present stockholders. 

Dividends, in the final analysis, are the 
yardstick with which stockholders meas- 
ure the success of their capital ventures. 
Such payments by the 14 companies 
totaled $23,166,000 in 1943, up from $19,- 


759,000 in 1942. Some small further gain 
in average payments may be registered 
this year, although every concern will 

the business. Only by this policy has the 
industry been able to keep its head above 

More and more will be heard about cut- 
backs in war orders this year. Require- 
ments of both the Army and Navy are 
changing so rapidly that it would be fool- 
ish to try to look very far ahead on pro- 

that 1944 *will be the peak year for war- 
time aircraft output. 

The cutback in the trainer program is 
water over the dam. The reduction in 
Navy fighter production is well under 
way. Next comes a general cutback in 
Army procurement schedules for shorter- 
range fighting planes and possibly light 
and medium bombers. Changes in the 
Army program, where emphasis is now on 
offensive rather than defensive aircraft, 
will mean no substantial reduction in pro- 

The aircraft stockholder's interest has 
been largely centered in the ability of his 
company to maintain its financial stability 
during the last three years of ever-expand- 
ing production. The improvement shown 
in the 1943 reports indicate that the in- 
dustry is moving more rapidly than the 
layman appreciates in getting its financial 

Six months more of good wartime 
housekeeping should see the industry 
safely over its more serious financial 
hurdles. It is now becoming a question of 
gaging the industry's earning power in 
the first few postwar years. In later arti- 
cles we will take soundings and submit 
what clues we find for the aircraft stock- 
holder’s consideration. 


New Auxiliary Engine 

(Continu'd from fagr 199) 
two hardened steel guides of 0.003-0.005- 
in. clearance. These guides are self- 
aligning, which simplifies assembly pro- 

Since, in a double-acting engine, the 
crosshcad takes all angular thrust, the 
piston "floats” in the cylinder, main con- 
tact between the two being through the 
rings. Design of the seal between piston 
and crankcase is such that no bending 
strain is imparted to the piston rod; thus 

tension, there being no force other than 
inertia of the rod, wrist pin, and connect- 
ing rod resisting the shift from one set of 
guides to the other. 

Only two crosshead shifts take place in 
each cylinder during the full cycle: One 
at the end of the second power stroke, 
when the crosshead is practically sta- 
tionary and the connecting rod changes 
from driving the crankshaft to being 
driven; the other between compression 
and the first power stroke. This latter 
occurs at the moment the horizontal com- 
ponent of the power stroke set up by the 
angularity of the connecting rod is suffi- 
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For the test, soft steel guides were in- 
stalled and the engine run continuously 
till the guides were well worn. No wear 
was found at the ends of the stroke where 
crosshead shifts occur, but increasing wear 
was evident up to the point where maxi- 
mum pressure was set up by connecting 
rod angularity. 

Difficulty due to failure of the seal 
around the piston rod between the lower 
piston head and crankcase is said to have 
been eliminated in the Tabor-Hedges 
engine by a simple method. Set in the 
lower head is a non-ferrous plug, the bore 
of which is large enough so that the piston 
rod docs not make contact with it. In 
this bore there arc square recessed ring 
grooves, in each of which are three con- 

side rings have flat outer faces— for 
contacting the flat sides of the grooves— 
and inwardly inclined inner faces. This 
leaves a wedge-shaped space, the apex of 
which is toward the piston rod, in which 
the center ring fits. 

After cutting, the outer rings are lapped 
to a true fit around the piston rod. 
The internal diameter of the center ring 
is large enough so that no contact is made 
with the piston rod ; outer diameters of all 
rings are small enough to permit the 
assembly to move freely in a radial direc- 
tion in the groove. Contraction of the 
center ring against the slanting sides of 
the outer rings holds them in contact 
with the sides of the groove and the pis- 
ton rod. This results in a labyrinth seal 
which is reported to have proven so effec- 
tive that there is no measurable leak 
through to the second seal. Moreover, 
this type of seal has proved to be un- 
affected by heat and has shown no notice- 
able signs of wear after hundreds of 
hours of test. Normally two grooves, 
with sets of rings, are used, but more 
can be installed if greater compression 

Valves, cams and camshafts, crankshaft, 
lubrication, ignition, and carburetion fol- 
low standard practice. 

Since high speed increases cost and 
shortens the life of mechanical units, the 
Tabor-Hedges engine has been designed 
for continuous operation at 2,200 rpm., as 
compared with units which run at speeds 
up to more than 4,000 rpm. Test runs 
have shown the engine will deliver 30 hp. 

under which conditions it is rated at 5.45 
lb. per hp. At its maximum horsepower 
output the engine weighs 5.1 lb. per 

Designed to use 68-72 octane gasoline, 
the engine consumes .54 lb. per hp./hour at 
maximum rated horsepower. However, 
test runs have been made with 90-100 
octane fuel without increasing the 6-to-l 

engine ran cooler than with the lower 
rated fuel. 

Specifications and performance data of 
the engine are given by the manufacturer 
as follows: 



Recently the Two Millionth \ 

Briggs £ Stratton engine movecToff our 
production lines. We are now w^ll started 
on the Third Million. 



We of Briggs § Stratton are proud of the endorsement of manufacturers, 
dealers and owners — and proud to be recognized as leaders in design, 
engineering and research, as well as precision production — the results of 
twenty-five years of continuous production of air-cooled gasoline engines. 
BRIGGS S STRATTON CORP.. MILWAUKEE I, WISCONSIN, U. S. A. 
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WARMING-UP THUNDERBOLTS 


* * * FASTER * * * 


Bore S stroke . 33 x 3/58 in. 

Compression ratio 

6 to 1 (for 68-72 octane fuel) 
Maximum lip 32 @ 2,200 rpm. 

Continuous operation horsepower 

30 0, 2,200 rpm. 
Wt. < without SD proof box or 

elec. c(|uip.) 163 lb. 

Lb./hp (maximum lip.) 5.1 

I-b/hp. (continuous operation) 5.45 

Ignition mas. 

Height 26 in. 

Width 21 in. 


Three International Policies 



Unmet 


"VTOUNG engineers may now announce 
the development of a new Aircraft Oil 
Temperature Regulator which cuts the 
warm-up time of Republic’s famous 
Thunderbolt fighter planes. Tests dem- 
onstrate that in addition to permitting a 
quicker take-off, this regulator dccon- 
geals more rapidly after power glides 
• . . provides excellent anti-congealing 
characteristics for high altitude oper- 
ations . . . thereby increases the over-all 
efficiency and usefulness of the plane. 
Its installed weight (filled) is two percent 
less than the previous model. Young 
research and development is abreast 
of the ever changing modern aviation 
picture. Let Young Heat Transfer Engi- 
neers help you keep pace with progress. 


• 12 years experieuee build- 
ing Aircraft Oil Temperature 
Regulators enabled Young 
engineers to achieve the re- 
sults obtained with this unit. 


HEAT TIC A A .SEE IS ENGIAEEICS 




( Continued from pane 191) 
tor the use of the hundreds of air bases 
built under lend-lease and defense pro- 
grams all over the world — not necessarily 
assuming sovereignty over the airports, 
but retaining landing and commercial 

In addition, the 17 airlines recognize 
the right of foreign carriers for reciprocal 
rights in U. S. territory, with certain 
commercial opportunities and the right of 
innocent passage. 

The lines are fully aware of the fact 
that international “horse trading” would 
require that an equal number of foreign 
airlines (or at least an equal number of 
schedules) would be granted authority to 
operate over all routes. Thus, for ex- 
ample, if seven different American com- 
panies each operated one schedule a day 
from New York to London, then seven 
British schedules — whether operated by 
one or more companies — would have to 
be authorized. 

These lines further stated that proper 
government consideration of the proposals 
made would create maximum employment 
for people now engaged in such operations 
as the Army Air Transport Command and 
Naval Air Transport Service. In addi- 
tion, manufacturers could be definitely in- 
formed as to the types of aircraft needed, 
so that preliminary development could 
take place, with a further opportunity for 
employing in postwar at least part of the 
great body of hundreds of thousands of 
workers now engaged in aircraft pro- 
duction. 

The 17 airlines are definitely opposed 
to a- monopoly, whether in the form of a 
‘‘chosen instrument" or a "U. S.-flag air- 
line,” stating that competition has been 
a traditional policy of this country and 
is essential to the airlines* continued 
growth and development. It was pointed 
out that the majority of developments in 
commercial air transport in this country 
had taken place under the competitive 
system. This position can perhaps be- 
hest summarized in the group’s following 
statement : 

“The airlines believe and insist that 
competition is one of the first principles 
which must be adopted and which should 
be the base for the establishment and 
operation of U. S. foreign air routes, if 
the continued progress of civil aviation, 
its particular technique, the expansion of 
U. S. foreign commerce, an adequate sys- 
tem of national defense, and maximum 
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efficiency in the American aviation indus- 
try arc to be maintained and developed." 

Actually there has been no official stand 
on the part of Pan American, or its 
spokesman-president, Juan Trippe. How- 
ever, during a speech in the last months 
of 1943, Mr. Trippe pointed out that most 
countries had concentrated their efforts 
behind one single company — the so-called 
“chosen instrument" policy. He told his 
listeners that the British Government had 
concentrated all overseas air transport in 
a single strong company. British Over- 
seas Airways Corp., while formerly there 
were four British airlines competing with 
one another and with other foreign air- 
lines as well. 

When the other foreign trading nations 
consolidated their airlines better to meet 
world competition, the British followed 
suit and merged their international air- 
lines, pointed out Mr. Trippe, so that now 
Britain has a single powerful unit, BOAC. 
Behind this great air transport company, 
he said, is the full power and prestige of 
the British Government. The airliners 
of BOAC, manned by British crews, will 
fly all the postwar trade routes of the 
world. In dealing with foreign govern- 
ments British air transport enjoys the 
same advantages that British Communi- 
cations has had since Cables & Wireless 

Mr. Trippe declared that the United 
States can profit by the experience of 
Britain and other great trading nations. 
To consolidate the American position, he 
held that Congress should approve the 
pending measure which would merge into 
a single company all U. S. communica- 
tions facilities abroad, so that they can 
compete on equal terms with foreign na- 
tions. He also stressed the necessity 
of the early establishment of a national 
air policy, citing three alternatives, one 
of which our government will have to 

First, shall we have 10 or 15 different 
airlines, each competing with the other 
as well as with powerful foreign monopo- 
lies? Mr. Trippe pointed out that this 
system had been tried as long as 20 yr. 
ago in Europe. Second, shall wc have 
three of four airlines, each restricted to 
a separate zone? Britain, France, Ger- 
many, and Japan tried this scheme for 
several years, then abandoned it in favor 
of the single-company system.’ Or, third, 
shall we have one strong American inter- 
national airline, strong enough to com- 
pete on even terms with the great for- 
eign-flag air transport monopolies — a 
community company — owned and con- 
trolled, not by any one aviation interest, 
hut by all American transportation inter- 
ests able to contribute, under an organ- 
ization plan approved by the government? 

Mr. Trippe also declared that although 
Pan American World Airways System 
has pioneered this country's international 
airlines, the government should not con- 
sider the position of any one airline or 
any group of airlines — for the problem is 
too big for that, the policy must only be 
determined by what is best for the coun- 

While it is rather obvious which policy 
is advocated by Pan American, it will be 
recalled that PAA has enjoyed strong 


political influence with the highest gov- 
ernment quarters in Washington. Would 
this tend to create a single, large Pan 
American World Airways System, with 
minor roles being played by other trans- 
portation interests? 

It has been learned from well informed 
quarters that this is, in fact, Pan Amer- 
ican’s hope, that it will be named the 
international representing all U. S. inter- 
ests, with other American airlines rele- 
gated to the position of feeder service. 

Of all airlines in this country, United 
Air Lines has perhaps done more work 
in actual figures, surveys, and estimates 
to show the possible trend of postwar 
commercial aviation. For two years this 
company has had a full-time staff busy 
making complete studies of every phase 
of the past, present, and future air trans- 
portation picture. This survey group has 
been actively assisted by the research and 
development group of the company’s engi- 
neering department. 

UAL’s calculations would indicate that 
domestic air traffic would increase by 

3.000 percent in the 20 yr. after the end of 
the war, requiring the use of more than 

5.000 planes of a 52-passcngcr type such 
as the DC-4 (C-54). On the other hand, 
it is also indicated (even if the figures arc 
contradicted by such authorities as Grover 
Loening) that but 43 airplanes of 100- 
passenger type would be able to trans- 
port all Class A transatlantic traffic, 
with a peak of not more than 1,500 pas- 
sengers per day in both directions. 

United, while believing implicitly in the 
principle of healthy competition where it 
can be wisely applied, lias taken a stand 
against “free, wide open" competition in 
international transocean flying. It has 
proposed that one or more chosen instru- 
ments should represent this country, under 
private enterprise, in coping with the 
competition of government-owned foreign 
monopolies in the international flying 
field. It points out that the plans of 
the large group of airlines would mean 
in effect that, if the figures of the sur- 
veys are correct, 8 to 17 additional oper- 
ators would have to share an amount of 
traffic which could be carried with per- 
haps as few as 43 airplanes, not even 
taking any foreign competition into ac- 

The prospects of postwar air transpor- 
tation. United points out, arc exceedingly 
bright. States this company : They can 
best be realized — as the airplane attains 
its maximum utilization as an instrument 
of social and economic progress — if we 
move forward on a sound, business-like 
basis, independent of public subsidy. The 
airlines of this country have attained 
world leadership. Their aim should be 
to maintain the position of the United 
States flag under private enterprise on 
the world’s airways and to make the 
best possible use of this splendid instru- 
ment for building a better world in years 

United's recommendation, as sole dis- 
senter among all domestic airlines, is as 
follows: That the domestic and trans- 
ocean fields be considered separate and 
distinct, with a realization that one enter- 
ing the field of the other will contribute 
nothing that will strengthen our position 
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trade. Free American enterprise in air 
transportation can accomplish what is de- 
sirable nationally in that field without 
resort to wasteful subsidy stimulation. 

Certain authoritative persons have 
pointed out that United's policy would 
form a “United States Airline,” in which 
all airlines would join as an equal part- 
nership. For example, spheres of influ- 
ence would be allocated, and (we are 
merely visualizing) they might be ar- 
ranged something like this : Eastern and 
National would fly into the Caribbean and 
South American countries' . . . TWA, 
United, and A A (the latter via American 
Export Airlines) would serve Europe, 
Africa, and India , . . Northwest and 
Northeast would serve the northern routes 
— to Iceland and Moscow via great circle 
routes, and to Alaska together with West- 
ern . . . United, and possibly American 
and TWA, would serve the Orient and 
Australia . . . and other airlines, such 
as Braniff and Chicago & Southern, would 
serve the Central American countries and 
the West Coast of South America. 

Thus the United States would have 
one over-all airline, with one insignia, 
but it would be operated by the air- 
lines best situated to fly in the areas as 
assigned, all very much in the manner in 
which the Air Transport Command and 
Naval Air Transport Service today detail 
the domestic airlines to operate “divisions” 
of a global air transport system. 

Here, then, are the three views of 
the airlines of these United States, 
through different approaches, but all hav- 
ing one common goal — an aerial trans- 
port supremacy for the American people. 
Only the method is under dispute, not 
the goal. 


D-Day Air Power 

( Continued from page 111) 
really learned from the students the true 
meaning of vertical envelopment, for the 
Allied invasion of Festung Europa, paced 
by our paratroopers and airborne in- 
fantry, far eclipsed anything the Fuehrer 
had ever even attempted. 

Here was the answer to the ques- 
tion repeatedly asked by thousands of 
Douglas workers, by airline operators, 
and by passengers : Why so many C-\Ts, 
and where arc they going? Here was the 
answer to countless aircraft, piano, and 
furniture workers : Why so many Waco 
CG-4 gliders, and where are they going? 
And here was the final word for the 
"up-and-down" glider proponents— yes. 
the late Richard duPont, Col. Gable, and 
their untiring successors, had been right. 

But back of the initial operation itself 
is a story of tireless planning and coordi- 
nation ; planning for months down to the 
most minute detail, coordination not only 
with the ground and sea forces but within 
the Air Forces themselves. For this was 
the greatest air operation ever under- 
taken — 11,000 aircraft of all types work- 
ing on split-schedules from widely scat- 
tered bases into a concentrated area. It 
was an epic of teamwork not only by 
flight and ground crews but by those 
always-in-the-background boys, the opera- 
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tions and the traffic control personnel. 

Allied air power had, as a matter of fact, 
inaugurated the invasion long before the 
actual amphibious and airborne operations 
of D-day itself, for the long-range, deep- 
striking strategic bombing attacks — not 
mere air raids— of the American 8th, 9th, 
and 15th Air Forces and their RAF com- 
patriots were as much a part of the job 
as the naval gunfire covering the landings. 

This was clearly evident during the two 
months, preceding D-day. when British- 
based American and RAF planes topped 
their schedule of 130,550 tons of bombs 
by more than 30,000 tons. It became 
even more clear during the last month 
before invasion, when the AAF’s 8th Air 
Force operated 27 days out of the 31 
for a total of over 30,600 strategic sorties 
— 16,400 plus by the heavy bombers, 14,200 
plus by the fighters — and the 9th loosed 
more than 20,000 tons of bombs in tac- 
tical or semi-strategic flights. 

Approach to the climax came the night 
before invasion, when 1,350 heavy Ameri- 
can Bombers, together with strong RAF 
forces, worked their way up the beaches 
to loose 10,000 tons of bombs. Many of 
these heavies, because of tireless work of 
unsung ground crews, flew two, some- 
times three sorties that night and next 

Then, in the first hour of June 6, the 
9th Troop Carrier Command came into 
its own, flying two complete divisions — 
the 82nd and 101st — in C-47's and gliders 
to hold the wedge open through five 
hours of darkness, paving the way for the 
first assault forces which landed arotmd 
six o’clock. 

Only these pre-invasion strategic, tac- 
tical, and troop carrying operations made 
possible the sea and ground forces* reports 
on the initial operations of “casualties 
low” and "losses unbelievably light.” 
Perhaps even the future historians will 
never be able to assay with complete accu- 
racy just how many Allied lives were 
saved by airpower. But for comparison, 
there is the tragic lesson of Dieppe where, 
without adequate air cover, some 3.000 
out of a force of 5,000 men did not come 
back. 

This time Allied airpower was such that 
Gen. Dwight Eisenhower, Supreme Allied 
Commander, was able to tell a Canadian 
unit just before embarkation, "If you see 
any planes, don't worry — they're ours.” 

' Here, too, was the final answer to prove 
the American doctrine of a balanced air 
force : Heavy bombers for strategic mis- 
sions with, of course, fighter protection 
all the way ; medium bombers for tactical 
operations, again with fighter protection; 
and, finally, ground cooperation craft to 
finish paving the way for air transport 

Versatility of Our Aircraft 

But perhaps most important of all was 
the convincing proof — if such were still 
needed— of the versatility of American 
aircraft; a versatility built in from their 
very conception by the men who designed 
them, and backed up all the way through 
production workers to the men who fly 

These were no planes designed for one 
type of operation against a known enemy 
from known bases; they were the planes 


designed to operate — as they have and will 
continue to — from the Far North to the 
South Pacific. 

Here were Douglas C-47's, military 
versions of a ship designed for peace- 
time airline use, serving as paratroop car- 
riers, airborne troop carriers, and glider 
tugs. They didn’t even stop at that role ; 
for within four days, with their flying 
medicos and nurses, they were evacuating 
casualties, rushing wounded to base hos- 
pitals that they might live instead of 
dying on a beachhead. 

Here were Douglas A-20 Havocs, per- 
forming both their original light bomher 
tasks, then turning into ground strafers 
of blistering firepower. 

Here were North American B-25 
Mitchells and Martin B-26 Marauders, 
medium bombers come downstairs to go 
in under 250-ft. ceilings to bomb and 
strafe Nazi reinforcements and communi- 

Here were some of the Lockheed P-3S 
Lightnings, North American P-51 Mus- 
tangs, and Republic P-47 Thunderbolts— 
the latter lugging up to two 2,000-lb. 
bombs — dive bombing and ground straf- 
ing. The word “some” is used advisedly, 
for others of these craft were 'way up- 
stairs in their original fighter role, seeking 
a challenge from a still-reluctant Luft- 
waffe and helping to provide “ten tenths" 

Here were some of the Boeing B-17 
Flying Fortresses and Consolidated Yul- 
tee B-24 Liberators, called in from stra- 
tegic operations to help do a tactical job. 
Again that word "some” is used advisedly, 
for Allied air power had been built to 
such a point that others of these types, 
with their P-3S, P-47, and P-51 fighter 
escort, continued their strategic job of 
pounding the enemy's sources of supply far 
back of the beachheads. 

And that is a job no less important 
today than it was before D-,day, because 
the enemy still has resources which must 
be destroyed before he can be crushed. 
In fact, the invasion meant not the end 
of strategic bombing, but called for even 
more as part of American airpower's 
prime role — reducing the cost of war in 
Allied lives. 


Boeing Superfortress 

(Continued from page 111) 
Through pressurization, efficiency of the 
combat crew is decidedly enhanced. Pres- 
surization, it is stated, is used in high-al- 
titude approach to, and return front, the 
target where, while in action, the cabin is 
de-pressurized and demand oxygen em- 
ployed. The additional comfort of the 
supercharged cabin in the approach flight 
makes the men more alert over their ob- 

Tlicrc are two cabin pressure regulators 
(by AiRescarch), and again since one 
regulator suffices, there is a 100 percent 
reserve. Seals are built into the joints of 
the fuselage. Nose compartments are 
pressurized and also the 30-in. tunnel cat- 
walk over the bomb bays and the connect- 
ing waist compartments. Aft of the latter 
is an unnressurized compartment. The 
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pressure, nowever, ts carried through this 
compartment by two cable conduits to 
serve the tail-gunner's position. 

Use of pressurization brought experi- 
ments with double-pane plastic glass hav- 
ing an intervening air space. However, 
considerable distortion in depth perception 
through these panes resulted in a return 
to the single-pane. Later an improved 
laminated-plastic pane was devised. 

Difficulties with the original blister fit- 
tings, notably a blister blow-out which 
sent a man out into empty space (he saved 
himself with his chute) brought develop- 
ment of the metal grille (seen in one of 
our photos) for reinforcement. But later 
a rubber blister-rim was devised which 
absorbed the stresses, and the grille was 
abandoned. 

On a number of the initial planes, cabin 
superchargers were used. Development of 
the present system of pressurization 
with G.E. turbos followed, it being found 
that the dual superchargers could supply 
this added service without drain. 

Weight of System Negligible 

The circular section of the B-29 fuse- 
lage is best for holding pressure, as was 
determined earlier in the circular-section 
Boeing Stratolincr. Since the pressuriza- 
tion system automatically supplies cabin 
heat and also reduces the amount of oxy- 
gen that needs to be carried, the extra 
weight of the installation is almost neg- 
ligible. There is flow control as well as 
pressure control in the system, and the 
cabin re-pressurizes very quickly following 
the de-pressurization phases. 

Gross weight of the Superfortress is. 
roughly; twice that of the Flying Fortress. 
and printed reports have said the plane is 
capable of carrying more than 16.000 lb. 
of bombs. Striking range of the B-29's 
may be judged by the fact that after flying 
the Western China-to-Yawata round trip 
in their debut bombing of Japan, most of 
the planes, according' to the press, landed 
back at their bases with encouragingly big 
supplies of gasoline left in their tanks — 
enough to fly hundreds of miles (or trans- 
latable into a heavier bomb load). 

Roominess of the B-29's cockpit con- 
trasts with the tight nose accommodations 
of earlier bombers. There is considerable 
space between pilot and co-pilot, and on 
the panels facing them the former multi- 
plicity of instruments has been minimized, 
a comprehensive control panel being fitted 
in the flight engineer's alcove immediately 
aft of the co-pilot. A step-down position 
in the nose greenhouse accommodates the 
bombardier who, by virtue of the sealed 
cabin's sound-proofing, can converse freely 
with the pilots. Speaking of this sound- 
proofing, -the Superfortress is the quietest 
bomber we’ve flown in. With noise and 
racket obviated and shouting unnecessary, 
there is decidedly less crew fatigue. 

In the compartment next behind the 
bridge are positions for the radioman 
(starboard) and the avigator (port). Then 
the 30-in.-dia passageway extends rear- 
ward over the bomb bays to connect with 
the aft compartments for the remaining 
crew. Here are found the waist firing 
positions, followed by a bunk room sleep- 
ing four. Finally a long compartment leads 
to the tail turret. 
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True, the ship, a mass of compact in- 
stallations, is complex throughout We 
will provide more of the details a little 
later on. But our initial interest here is 
the mastery of manufacture it represents. 
Few accounts have highlighted the point 
which was most striking to us — that is. 
simplicity of fabrication. 

In choosing a cylindrical-design fusel- 
age, Boeing did much more than achieve 
speed through clean lines. The company 
thereby greatly simplified manufacture 
of the plane — for the 9-ft.-dia. sections 
of the body and accompanying bulkheads 
are initially turned out much like huge 
metal vats and vat covers. Built up-ended 
in large jigs, the sections are speedily 
fabricated by a number of employees 
working simultaneously both outside and 

These sections arc quickly fitted to- 
gether into the larger components. In 
final assembly there are five portions: 
Nose, bomb bay, bomb-bay-to-tair, three- 
part tail, and three-part wing. The wing 
center section, weighing 11 tons minus en- 
gines, is carried by overhead crane from 
the wing portion of the plant and lowered 
into place in the center section. It is 
noted that at Wichita, the B-29 wing is 
made in three parts (center section and 
two tips) whereas it is understood that at 
Renton, now in production, the wing is 
made in five parts in accordance with 
differing plant accommodations. 

The whole scheme of simplified produc- 
tion is evidenced in the strikingly low 
number of man-hours required to build the 
ship. The exact figures cannot be given, 
but it can be revealed that current Super- 
fortresses take but Ath the number of 
man-hours which were required to turn 
out the first model. In fact, the B-29 
today is less expensive in man-hours 
than was the famed 15-17 Flying Fortress 
at the same stage. Wichita is practically 
at the Army-set rate of production now. 
and an extra capacity of some 20 percent 
is still available. 

Particularly noted was the exception- 
ally smooth riveting on this bomber. 
Virtually all rivets are driven flush, and 
the aluminum sheets are butt-jointed ex- 
ternally throughout. Likewise, the land- 
ing gear doors close exceedingly flush 
(drag of the Superfortress is reported to 
be double when the landing gear is down 
— additional evidence of the fine aerody- 
namic qualities built into the plane). 

Greater-Range Airfoil 

The B-29’s Boeing 117 airfoil section 
represents further ingenuity. Specially 
developed for greater-range performance 
through refinements in drag characteris- 
tics, the resultant wing admittedly is 
given a high loading. But despite this, 
the desired high ceilings are obtained. 
The 117 section is strictly a Boeing de- 
velopment, though an NACA section is 
said to approximate it The 117 is some- 
what similar to the airfoil used on the 
Boeing Sea Ranger. 

In internal structure, the wing is of 
web type rather than tubular-spar type 
as on the B-17. The web type again 
is simpler. Multi-cellular, it particularly 
gives more space for intra-wing fuel 
tanks. Trailing edge of the wing is ap- 


proximately straight, except for a por- 
tion between inboard nacelles and fuselage. 
Here, the trailing edge of the huge wing 
flap hooks downward, decreasing aero- 
dynamic interference between wing and 
body and minimizing tail buffeting during 
climb. Dihedral of the wing is 4i deg., 
and there is a 7-deg. sweepback. Inboard 
portion of the wing employs ft-in. Alclad, 
termed the thickest so far used. Aspect 
ratio of the wing is 11.5. Maximum wag 
on the wing tip in flight is 48 in. as com- 
pared with 30 in. on the B-17. 

The exceptionally large wing flaps con- 
stitute nearly 20 percent of the wing area. 
In takeoff, these flaps are extended 25 
deg. In extended position, they increase 
the wing area 19 percent. Using addi- 
tional flap in landing, the B-29 “sets 
down" with comparable speed to the B-17. 
Incidentally, the Superfortress has been 
landed without flaps. (And it may be 
noted here that the plane can fly on two 
engines and has taken off using only 
three.) 

Operation of the flaps is of special 
interest. Actuated through threaded rods, 
two on each wing, they roll out and 
down on five “1” tracks on either wing. 
Their control is synchronized. 

The B-29 is virtually an all-electric 
plane, using 150 electric motors of 49 
different types. Only hydraulic use is in 
the landing gear braking system. In- 
cluded in the craft is some 11 mi. of 
wiring. A Lawrancc Aeronautical Corp. 
12-hp. auxiliary gasoline engine gives 
extra power for operation of the gear 
in takeoff and landings. 

Boeing's design of control surfaces and 
control elements give accent to stability 
and ease of handling throughout takeoff, 
flight, and landing. Control forces are 
termed even lighter than in the B-17 
through refinements in design and em- 
ployment of tab surfaces in the air- 
stream to facilitate control-surface move- 
ments. The pilot “feel” is “right on the 
touch"; in fact, operation of the rudder 
is stated to require less effort than that 
of the B-17. 

Combination servo tabs and trim tabs 
reduce the control force on the aerody- 
namically and statically balanced ailerons 
to a minimum. Although of different 
airfoil section and construction, the stabil- 
izers and elevators are identical in plan 
form to those on the present B-17’s. It 
is interesting to note that the stabilizer 
airfoil's leading edge turns up, giving in 
effect an inverted airfoil. This is to 
obviate stalling of the stabilizer at a 
critical flight attitude. 

The ease with which the ship handles 
repeatedly impressed us when we flew in 
the superbomber. We observed that she 
taxied lightly, belying her great size. 
She was airborne with little more than 
a 2,000-ft run. And in her subsequent 
climbs, banks, and bursts of speed which 
demonstrated her fine performance, the 
smoothness and power seemed incongruous 
with her weight. We sat cross-legged in 
the nose, between pilot and co-pilot, 
as she landed, and wc can report that 
she came in with precision. It was (if 
poesy will be pardoned) as though she 
were guided in an invisible groove curv- 
ing gently to merge with the runway. 
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With such a mammoth craft, we had 
expected something of a jar at impact, 
but none materialized. It is stated that the 
B-29 can land and take off in shorter 
space than the B-17. 

To continue with the description of the 
plane, design of the B-29’s nacelles called 
for incorporation of a single large air 
duct in the nacelle nose, thus giving a 
frontal oval shape. Further, sufficient 
space is provided in these units to accom- 
modate the retracting landing gear and 
the dual superchargers while still retain- 
ing reasonable accessibility to the nacelles. 
The practical final design was an adjudi- 
cation between the project engineers (who 
strove for a unit housing all needed equip- 
ment) and the aerodynamic engineers 
(whose purpose was minimum size and 
maximum streamlining for speed). 

In development of the bomb bays, versa- 
tility as well as size was achieved. The 
initially planned bays accommodated a 
great weight of bombs, but only in the 
larger sizes. Through lengthening of the 
bays (and accordingly the ship itself) 
there is now accommodation for as great 
a weight in small “eggs" as in large 

First Dual Nose-Wheel 

Use of a dual nose wheel in the B-29 
landing gear — first such double unit ever 
devised— was necessitated by the extreme 
weight of the Superfortress. There were, 
accordingly, the problems posed by weight 
of the unit, also its steering and retracting. 
Wheels of 3-ft. dia. were finally decided 
upon, while those of the main undercar- 
riage measure 56 in. The latter are 
Goodyear 16-ply Nylon S. C. synthetic 
tread tires. It is noted that the B-29's 
CG. lies 15 ft. forward of the main land- 
ing gear. Weight of the landing gear 
totals slightly more than 7,000 lb. — 
roughly 6,000 lb. for the main under- 
carriage and 1,000 lb. for the nose-wheel 

Turning to the engines, the reduction 
gear employed affords an extremely low 
ratio, revolving the propellers only 
35/100ths times as fast as the rpm. of 
the engines. For aerodynamic reasons, 
it was essential to keep the speed of the 

engine power. Thus, the airscrews turn 
unusually slow ; but speed of the tips, at 
the periphery of the 16 ft. 6 in. dia., 
compares with the speed of tips on other 

Construction of Boeing's Superfortress 
was actually underway — in certain com- 
ponents — before its entire design was 
completed. Thus, in numerous instances 
portions of the airplane virtually were 
blueprinted after, rather than before, 
their constructioa The B-29 is stated 
to have had no major “bugs" — except 
the "lack-of-time bug." Yet even this 
one was ironed out With painstaking 
stick-to-it-iveness, the men behind the 
B-29 kept pushing the job to completion. 
They concentrated their efforts on what- 
ever phases of the program could be 
attacked “fustest” with the “mostest" of 
designs, materials, and workers. The 
sequence didn’t matter; getting the job 
done did. 

Preliminary tunnel tests, made at the 



All of the TITE SEAL needed to completely 
service a 1000 plane armada could probably 
be carried on just one of those planes. But if 
it had not been for the discovery of the TITE 
SEAL principle, few of those planes could 
ever reach Berlin. 

TITE SEAL was the original non hardening 
gasket and sealing compound and was the 
first to overcome the dangers from vibration. 
It permitted the development of 2000 HP mo- 
tors and made long flights possible. 

The small mount of TITE SEAL used to pro- 
tect an aeroplane may be unglamorous and 
inexpensive, but it is extremely important. 
For Safety's Sake, always specify the origi- 
nal — specify TITE SEAL. 


FOR 

DETAILED INFORMATION 
ABOUT 

TileSeaE 

WRITE 


RADIATOR SPECIALTY COMPANY 

CHARLOTTE 1, NORTH CAROLINA 

Branches • LOS ANGELES 1, CALIFORNIA • TORONTO 2, CANADA 
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Pan American Clippers Use 

WITTEK 

AVIATION HOSE CLAMPS 




^C^ittek Aviation Hose Clamps 
are standard equipment on mili- 
tary aircraft, aircraft engines and 
are also the standard service clamp 
of leading Commercial Airlines. 
Outstanding among this group is 
Pan American World Airways 
whose great Clipper Ships have 
amassed an amazing record for 
Safe Air Miles in essential air 


transportation throughout the 
world. Wittek Hose Clamps have 
flown each of these' safe miles with 
Pan American. The performance 
and dependability of Wittek Avia- 
tion Hose Clamps is recognized 
by Pan American World Airways 
—where only the best is good 
enough. Wittek Manufacturing 
Co., Chicago 23, Illinois. 


War Bonds for Victory— 



WITTEKI 



AVIATION, July, 1941 








AVIATION, July, 






ELECTRICITY 

For Any Job . . . Anywhere 




JlU 




INSTITUTE OUR 
PLANNED PROCEDURE 




AU gages sold by Republic 
Gage Co. must pass a rigid 
inspection of Pitch Diame- 
ter, Lead, and Thread Angle. 
Only when all three are 
within their proper toler- 
ances are gages released to 
our customers. That is why 
inspectors and buyers speci- 
fy our products when they 
need gages that are “Right 
on the Nose.” 

The result of our “Con- 
trolled Accuracy” policy is 
gages of highest quality. 
Take advantage of that fact 
in solving your 
gaging problems 
by specifying 
gages by 
Repub- 
lic Gage. 



REPUBLIC 
GRGE CO 


THE TARBON 

1220 HURON ROAD • 


IS COM PAN Y 

CLEVELAND 15, OHIO 
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2228 FENKELL AVENUE 
DETROIT 21, MICHIGAN 
PHONE UNiversity 1-0370 


2S7 




These LINDE METHODS 

Reduce Costs of 

MAINTENANCE OPERATIONS 





Flame-Priming Heating 

This process removes loose scale, rust, and Hearing for bending, straightening, and form- 
surface moisture from steel prior to painting ing operations is facilitated by the oxy-acety- 
—making paint go on faster, bond tighter, and lent- flame. Shown here, a pipe is being 
last longer. wrinkle-bent. 



The words "Haynes Stellite," "Linde," "Oxweld," "Prest-O-Lite," and "Union" are trade-tnarlcs. 
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The Northrop BLACK WIDOW 
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, f „vs MRCRMT PR° DUC1S 

or fR0Nn _; 



SOME OF OUR 
AIRCRAFT PARTS 



On every front, equipment made by Garden City 
can be found — aircraft parts, sub-assemblies and 
aircraft maintenance devices for the AAF, Navy and 
leading plane manufacturers. We now have openings 
for additional press and drop hammer work, skin 
fabrication and assembly, screw machine work, ma- 
chine shop production work and tool and die work. 



The C-300R clevis and C-200R "starting" lanyard 
are manufactured by Garden City for America's 
foremost aircraft producers. The advantages of their 
holding and gripping characteristics combined with 
their thumb opening availability are providing new 
uses for these clevises in the aircraft industry daily. 
Immediate shipments are now possible. If you desire 
sample, clip this to your letter head. 


GARDEN CITY PLATING & MFG. CO. 

(Corner) Ogden Blvd. & Talman Avenue 
CHICAGO 8, ILLINOIS 


Me SoMfule 
2uich Qfie*u*Uf. QUaU 

CLIP THIS TO YOUR LETTERHEAD 
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FEDERAL not only has the experience, 
but the skill, knowledge and facilities 
essential to the manufacture of fine ball 
bearings for aircraft service. 


At home, or abroad ... on land, or at 
sea . . . these QUALITY ball bearings 
provide dependable, accurate control. 
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TWO RECORD-BREAKERS... 

and PACKARD-BUILT ENGINES powered them both! 


May 12- Mustang fighter 
breaks transcontinental 
speed record 




May 13- Mosquito bomber 
breaks transatlantic 
speed record 


Two world speed records shattered, within 
the space of two days! 

And both records were broken by war 
planes powered by Packard-built Rolls-Royce 
aircraft engines. 

An Army Air Forces colonel set the new 
speed record for trans- 
continental flight in a 
North American P-51 
“Mustang” fighter. 

A ferry pilot of the 
R.A.F. established the 
new transatlantic 
speed record, cross- 
ing the ocean in a de- 
Havilland “Mosquito.” 


These records were made possible because 
pilots, planes and powerplants all did their 
part, functioning perfectly all the way. 

We’re gratified, naturally, that Packard- 
built engines took part in these record-break- 
ing flights, and measured up to the high 
standards set by the 
pilots and the planes 
they flew. 

But there’s a still 
deeper satisfaction in 
knowing that every 
fighting engine we 
build may shorten the 
war by a week, a day, 
or an hour! 


te*- 

PACKARD 
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CP HYDRAULIC POWER MACHINE 


D EVELOPING pressures up to lOO or more 
tons, CP Hydraulic Power Machine . . . 
comprising a self-contained generating plant 
and a CP Work Unit . . . speeds output and cuts 
costs in all types of high speed production 
riveting, piercing, pressing and pulling. 

The self-contained CP Power Unit . . . with 
an electric motor-driven duplex hydraulic 
pump . . . will handle two, three or four CP 
Work Units operated one at a time. Or, the 


CP Power Unit will handle any number of 
CP Work Units operating simultaneously, up 
to the capacity of the hydraulic power unit. 

Cylinders available in different sizes and 
capacities can he equipped with a wide variety 
of yokes. CP Work Units are light and compact 
for pressures developed. Suspended by a CP 
Super Safety Balancer and a swivel bail, CP 
Work Units operate at any angle. Write for com- 
plete data on CP Hydraulic Power Machine. 


|********* j 

I PNIUMATIC TOOLS | 
IlICTMC TOOLS 


Chicago Pneumatic 


I C O m P A N V 


i*»**»**** ( 

| *'» COMPRESSORS 
VACUUM PUMPS 
0, fSU | NGIN|S 

ACCESSORIES J 
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KEUFFEL & ESSER CO • Esti867 


★STABILIZED to keep its tough- 
ness and transparency — that's 
Albanene Tracing Paper. Because 
it is treated with crystal-clear 
Albanite, a new synthetic solid 
developed in the K&E laborato- 
ries — Albanene will not oxidize, 
become brittle or lose transpar- 
ency with age. Albanene’s im- 
proved drawing surface takes ink 
or pencil fluently, erases with ease 
. . . Ask your K&E dealer. 


CHICAGO • NEW YORK • HOBOKEN, N.J. . MONTREAL 
ST. LOUIS . SAN FRANCISCO • LOS ANGELES • DETROIT 
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“PAR” 


PACKING RINGS 


J2VSTEP twImes 



HOMOGENOUS 


HIGHER PRESSURES- 
SMALLER HYDRAULIC 
CYLINDERS ...BUT THE 
SAME POWER- 


Postwar planners, ready to meet the world of tomorrow 
with new products, or stepping up the performance of pre- 
sent equipment, are really putting hydraulics to work. 




The cumbersome, easy-going, "low pressure" systems, 
familiar to engineer and layman alike, have already been 
replaced by systems operating at much higher pressures. 

These "high pressure" systems utilize smaller cylinders, 
requiring less oil and make it possible to use smaller pumps. 
Occupying less space, they operate with less friction . . . 
more efficiency. All this in line with current design, involv- 
ing less bulk and more compactly arranged assemblies. 

"Par" Packing rings seal positively at these higher hydraulic 
pressures. Designers of hydraulic equipment in anticipation 
of postwar demands are invited to avail themselves of our 
engineering consultation. Sample rings mailed upon request. 



PACKING AND RUBBER CO. 


State Road and Levick St. 
TACONY, PHILADELPHIA 35, PA. 


PIONEER MANUFACTURER OF 
SYNTHETIC PACKING RINGS 


Over 40 Years Experience in the 
Design and Application of Mechanical 
Packings for every Service. 


PAR" PACKINGS 
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for many special applications on 
military aircraft. 

Another real value of this glass- 
reinforced plastic is the ease with 


materials, now available in quantity, 
are invited to write: Owens-Coming 
Fiber glas Corporation, 1891 Nicholas 
Building , Toledo 1, Ohio; in Canada, 
Fiber glas Canada, Ltd., Oshawa, Onl. 


It may seem strange to think of glass 
adding great impact strength to any 
material. Yet that is just what hap- 
pens when Fiberglas* — in the form 
of woven glass fibers — is used to 
reinforce certain plastics. 

This combination has resulted in a 
new kind of structural material with 
some qualities which excel those of 
any other material now known! 

Besides its surprising ability to ab- 
sorb shock, this new Fiberglas-plastic 
material combines great strength (in 
tension and compression) with very 
low weight It also has dimensional 
stability (neither shrinks nor stretches) 
and has high fatigue resistance under 
vibration and other stresses. 

All these features have combined 
to provide outstanding advantages 



which it is fabricated into complex 
shapes and forms. Expensive dies 
and great pressure aren’t needed. 
Machining is quick, accurate and 

Admittedly, there is much to learn 
about this new material. Some 
authorities have called it a new ma- 
terial of eonstruction. The ingenuity 
of engineers and designers of the 
plastics industry will broaden its use. 

Manufacturers and design engineers 
desiring more information regard- 
ing this revolutionary development 
or the reinforcing Fiberglas Textile 






Fiberglas 
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PAN AMERICAN WORLD AIRWAYS' 
"DIRECT WIRES" 

for calling Clippers 

in any corner of the earth 


Wiring assembly of the Pan American Dipper’s communications 
equipment. It contains hundreds of feet of Beldcn wire. 

In war ... in peace . . . Belden aircraft and radio wires serve the aviation 
industry. Here is an application showing extensive use in Pan American 
Airways’ vital long range communications equipment. 

Belden aircraft wires are products that only ingenuity, skill, careful con- 
trol of production, and use of service-tested materials can build. Belden 
wires have been developed through years of testing, experimenting, and 
cooperation with aircraft engineers; they offer the plus values to meet the 
exacting requirements of the aviation industry. 


Specify 


Belden Manufacturing Company 
4665 W. Van Buren Street, Chicago 44, Illinois 


Belden ^ji tF 5 


Starter, Lighting, and Instrument Cables v v v SPARK PLUG WIRES 
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FENN PLANTS are set for Action 



Building War Products Today 

Peace Time Products Tomorrow 


Fenn Plants, wholly engaged in war production today, will, when peace comes, continue building special 
machinery, in which they have majored for three generations If you are thinking of building new machines 
or remodeling old ones, it's time to plan Now 


BUILT PARTS FDR FAMOUS 0 PLANES 

nts are delivering precision parts and vital war equipment to pra> 

mblies for planes, artillery and other dustrial center 

FENN FOR SPECIAL MACHINERY 


Fenn designers and engineers have solved many and experience to handle almost any machine 

knotty problems in machine design, resulting in design job. Consultation is invited and involves 

efficient, profitable production. Fenn has the men no obligation, 
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THE FENN MANUFACTURING COMPANY 

HARTFORD • CONNECTICUT 
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6 u General Electric 


L* . * A*®** yfacMfr *«'*«««» j 

GENERAL ||! ELECTRIC 

SCHENECTADY. N.Y. 
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3 . REVERSE-CURRENT RELAY, 
connects or disconnects gener< 
Opens main contactor on rev« 
about 15 amp. Will interrupt r 
several times rating of relay. 


Automatically 
jtor from bus. 
>rse current of 
everse current 


4 . VOLTAGE REGULATOR. Controls genera- 
tor Held current and maintains constant volt- 
age under varying generator speed and 
load. Equipped with equalizing coil for equal 
division of generator load in multi-engined 
aircraft. 


5 . AIRCRAFT D-C GENERATOR. Supplies 

other electric equipment, as well as for tur- 
rets. Especially light in weight, with high over- 
load capacity. Special shaft construction 
withstands vibration and torque pulsations. 


Fm&?-77P co/vmi 

for MARTIN 


A G - £ Engineer 
Facilitates Accurate 

• Enemy fighters buzzing 'round ~ a bomber 
can make things tough for a turret gunner. But 
one thing now made easy for him is the control 
of his turret — a job that a G-E control system 
can do electrically. 

In a Martin turret, the gunner does not have 
to move the guns themselves. He simply turns 
his control handle — the turret and guns move 
correspondingly. Smoothly, speedily, and with- 
out effort, the gunner is able to train and hold 
his guns on the enemy plane. 

Exactly what this highly successful system 

Testing G-E control system for Martin turrets underfiring 


id System That 
Aiming at 3 00 Mph 

comprises and how the various elements are 
connected cannot be told. But typical compo- 
nents are described at the right. 

Designing and producing aircraft systems for 
flight, radio, and power-plant control is becoming 
an increasingly important phase of General 
Electric engineering. For information regarding 
available systems, and consultation regarding 
new projects involving electric control, write to 
the nearest G-E office. General Electric Co., 
Schenectady, N. Y. 


TURRETS 


The G-E Turret Speed 
eontrol System 


This typical G-E aircraft system facilitates control 
of the turret and its guns. While its layout and 
equipment specifications cannot be revealed, 
components include the following: 


PRECISION PRODUCTS 
AND ENGINEERED SYSTEMS 
FOR AIRCRAFT 
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Our Hats Are In The Hing ..foi"f/tcfayand“W’®ay 


T HIS is a year of campaigns — campaigns for 
Victory on the War Fronts — campaigns to win 
the Peace on the Home Front — your own campaign 
for Post-War Business — with vital issues to be de- 
cided now, if you are to meet competition, keep 
your men at work, yes, even stay in business. 

In the Campaign for Victory, "D" Day will evet 
be remembered. With Victory won, will come still 
another day no less important to the Campaign for 
Peace — "C” Day — the day of conversion to peace- 
time manufacture. This is the day that will keynote 
the struggle of every American business as it makes 
its bid for existence in the post-war world. Already 
many materials are becoming less critical. It’s time 
you looked over the qualifications of likely mate- 
rials for your post-war products. Many will com- 
pete for your vote — glass, plastics, wood, alumi- 
num, new alloys, new steels. The choice won’t be 
easy — for the one you elect must provide your 
product with the most in durability, efficiency and 
appearance. 

If an improved finish can increase the durability, 


efficiency and appearance value of your product — 
then McAIeer resourcefulness can be of service to 
you. For many years McAIeer service has been 
characterized by a probing, restless impatience with 
ordinary finishing materials and methods. Since 
America's entrance into the war, our efforts to 
serve industry have led to developments in wartime 
finishes so far superior to those produced for pre- 
war products, the contrast is truly amazing. 

McAleer’s war record of achievement in produc- 
ing quality-controlled finishing materials with an 
almost unbelievable versatility of applications can 
only be excelled by the results we are prepared to 
produce when new and strategic materials are 
made available for your post-war product use. 

No manufacturer concerned about the present or 
future can afford to overlook the extra values that 
an improved finish can give his war or post-war 
product. OUR HATS ARE IN THE RING . . . 
jor Victory and "C” Day. We’d like to present the 
qualifications of our candidates to meet your par- 
ticular war and post-war finishing requirements. 


M c Aleer 

MANUFACTURING CO. 


1 ROCHESTER, MICHIGAN 
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A manufacturer of skiving knives used to < 
synthetic rubber, truck tread cutting knives, paper 
knives and slitter knives was faced with an aggra- 
vating problem. A substantial amount of stock must 
be machined away to produce the cutting edge. 
When made of ordinary tool steel they would warp 
out of shape so badly after they were hardened that 
many of them had to be scrapped causing a sub- 
stantial loss in man hours, machine time, and profit. 

Graph-Mo steel proved to be the answer to this 
problem. Knives made of this performance-proven 
steel showed practically no movement after hard- 
ening. The excellent machinability of Graph-Mo 
steel permitted the knives to be made faster. Its 
excellent wear resistance permitted the manufac- 
turer to produce tools possessed of remarkably 
long service life. 


Put Graph-Mo steel to work in your shop. It has 
been the means of licking a multitude of tough 
tool and die problems. Steel and Tube Division, The 
Timken Roller Bearing Company, Canton 6, Ohio. 
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THE TANNEWITZ WORKS, GRAND RAPIDS, MICH. 


SHEET METAL 
CUTTING 

BAND saws 

IINGLE AND VAR'ABLE l 
;PEED BAND SAWS I 
lo, FOUNDRY USE ] 

band saws FOR . 

Dl- SAWING, FILING 
and POLISHING 


Everywhere industrialists are discovering the tremendous 
advantages of cutting sheet steel, non ferrous metals and 
even heat treated steel up to 1" thick with TANNEWITZ 
HIGH SPEED BAND SAWS. Millions of teeth per minute 
generate sufficient frictional heat to make the cutting 
extremely fast, smooth and convenient. Exceptionally 
strong, perfectly balanced wheels, hydraulic brakes which 
are automatically applied in case of sawblade breakage, and 
many other features designed specifically for high speed 
operation make these machines vibrationless in operation, 
perfectly safe and trouble-free. They’re mighty well worth 
getting acquainted with. Write for "HIGH SPEED METAL 
CUTTING BAND SAW BULLETIN.” 
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MORRISON Metal Stitching decreases 



assembly time by 70% at CONVAIR 


STITCHERS 


Another big manufacturer — Consolidated 
Vultee Aircraft Corporation — finds that 
Morrison Aircraft Metal Stitching saves 
precious manhours in assembling parts. 
Note they say the savings amount to 70% 
on many parts. 

If you are riveting or spot welding 
Aluminum, Stainless Steel, Plastics, Cork, 
Rubber, Asbestos, Wood, or Canvas, it will 
pay you to investigate Morrison Aircraft 
Metal Stitchers. Ma ch i n es are available for 
immediate shipment. Write for Bulletin 
No. 7-A. 



LOOKING FOR TROUBLE 


'I'O keep the Allies’ supply lines open, to enable us to dispose 
■* munitions and food where they are wanted, demands ul 
efficiency to the last detail. 

Aircraft looking for trouble and ready to destroy the menace that 
comes from under the sea, ships, guided by men ceaseless in their 
vigilance, dodging this trouble, all are dependent on the absolute 
reliability of engines both in aircraft and ships. 

The job of work Vokes Filters have to do is to ensure that the air, 
oil and fuel oil servicing engines is free from impurities so that 

assured. Vokes Filters, under the severest battle conditions in all 
areas of fighting on land, sea and in the air, have stood up to demands 
made on them. Exacting tests in nearly three years of war in all 
branches of the services has substantiated the claim for Vokes Filters 
—99.9 per cent. FILTRATION EFFICIENCY UNDER ALL CON- 


W * no* 


FIGHTING AIRCRAFT. 


V STREET. TORONTO. CANADA 
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3 Wm-SPlim FPATIMPS 

make the "Hornet" tops 
in portable DC welders 


S1MPL E GLOVE-G« 1P ' 

1 CURMN’ control I f 0 0l-P«0° F I recovery. ssu- 

2 ;°i »»tTTCONT» Ol 3 £’“ nE0 t XCIT« 
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FAMOUS FOR ITS 



AND THESE OTHER IMPORTANT FEATURES 

Throughout industry manyimportant features of the“Hornet’’ 
have made it a widespread choice among operators. With its 
deep penetrating arc and excellent arc characteristics, it has 
earned the title— “the machine that makes the arc behave”. 
• It starts easily... quickly • has “split-second” recovery • no 
Sticking or “pop-outs” • and has unusually low spatter loss. 
•It's streamlined in design and easily portable. • All “live” parts 
are completely shielded. 

The “Hornet” is made in 200 , 300 , and 400 ampere sizes. For 
complete details call or write any Air Reduction office, or mail 
coupon for illustrated catalog. 

* BUY UNITED STATES WAR BONDS ★ 


Air Reduction 


rsSS&ss 

w>’ 

’Stutyen" 

Send loz 
rf-nee Catalog 
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HOLTZER-CABOT 


SPECIAL FRACTIONAL HP MOTORS 
DESIGNED TO FIT THE APPLICATION 


If operating characteristics, speeds, hazards, ambient 
were always similar for products. . . standard "off-the-shelf" 
motors could be used for most cases. However, experience 
proves that operating conditions do vary in motor applica- 
tions — and the only way to meet performance requirements 
is to use a special motor specifically designed to meet oper- 
ating conditions such as load cycle, speed stability, speed 
control, reversal of rotation, atmospheric conditions, quiet- 


For over 50 years Holtzer-Cabot has concentrated its facilities 
in the design and application of special fractional HP motors 
to meet the exacting performance requirements of such 
products as instruments, aircraft, machine tools, business 
machines, etc. And although today all of our energies are 
being utilized in building motors for military products, our 
motor development engineers will gladly discuss your peace- 
product motor problems with you. 


HOLTZER-CABOT ELECTRIC COMPANY 
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TURCO STEAM-AERO 
prevents 

steam gun sputter 


New aircraft cleaner prevents scale formation 
on coils and valves of steam-cleaning equipment 


In aviation maintenance bases, steam-cleaning 
equipment quickly clogged up with deposits 
of lime, magnesium and other minerals pres- 
ent in the water. Turco chemists, called on 
to apply the results of their research, so 
compounded Steam-Aero that it would se- 
quester (hold in solution) these scale-form- 
ing minerals. This method of forestalling 
precipitation and deposit has also provided 
steam-cleaning guns with a form of insurance 
against the kicking and sputtering caused by 
scale. It has cut down equipment servicing 
time, saved fuel in the making of steam, pro- 
longed the usefulness of the equipment itself. 

This is the same sequestration quality that 
answers the need for elimination of mineral 
deposits which etch or injure delicate plane 
surfaces. Steam-Aero has a rich, neutral foam 
that cleans aluminum as safely as it cleans it 
thoroughly. It is scientifically balanced so 
that it rapidly emulsifies oil and grease, and 
the surface rinses free. It may be used to 
clean well-bonded paint safely. 


Turco technicians saw the importance of 
producing a high foam with exceptionally 
tough bubble walls. Tough bubble walls 
cling better to vertical surfaces, for longer 
soaking; and operators, accustomed to judg- 
ing the strength by the foam and inclined to 
use more of a compound that is "flat” than 
one which lathers richly, are not so apt to 
waste the compound. 

It's simple, it's easy to use Turco Steam- 
Aero. Half an ounce per gallon of water 
(slightly more for hard water) is usually all 
that is necessary. In any concentration, Steam- 
Aero retains its perfect balance. 

Write for free bulletins. 


Other Turco Products tor Aircraft Maintenance 

Mulsine . . . for cold water cleaning of surfaces, 
engines and parts. Used with water alone, 
or with petroleum solvents; rinses free. 

Plasti-Glyst ... the safe, fast cleaner for plastic 
glass. Approved by makers of Plexi-Glas. 

Carbrax . . . cleans pistons fast and thorough- 

Penetrol . . . emulsifies sludge; removes carbon 
deposits; scrips primers and engine enamel. 

Fuxee ... cleans aluminum cylinder heads, car- 
buretors, ere. 

Turco W. O. No. 1 ... Government -approved 
for weather-resisfanc bonding of aircraft 
points in the field. 



TURCO PRODUCTS, INC. • Main Office and Factory: 6135 S. Central Ave„ los Angeles 1 • Offices and Factories: 1606 Henderson St., Houston 10, Texas 
125 West 46th Street, Chicago 9 • Offices and Warehouses: New York City, Atlanta, Kansas City. Seattle, Denver, San Francisco, and all Principal Cities 
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INCREASE YOUR MAN - POWER 

BY BETTER SELECTION OF . . . 

MACHINE - POWER 


American industry has about reached the 
"bottom of the barrel" for man-power. Any 
required increase in production, therefore, 
must come from improved efficiency of pres- 
ent workers and their machines. 

Alert manufacturing executives have sub- 
stantially increased production with marked 
savings in power, capital investment and 
operating cost — by using fast, streamlined 
Walker-Turner Machine Tools on hundreds 
of jobs where heavier and slower equipment 
had been employed formerly. A few of these 
"speeder-uppers" are shown on this page. 
Send for Catalog. 

WALKER - TURNER COMPANY, INC. 


MACHINE TOOLS 

DRILL PRESSES - HAND AND POWER FEED • RADIAL DRILLS 
METAL-CUTTING BAND SAWS • POLISHING LATHES • FLEXIBLE SHAFT MACHINES 
RADIAL CUT-OFF MACHINES FOR METAL • MOTORS • BELT & DISC SURFACERS 
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INSPECT YOU R PROPELLER 

For even a Sensenieh propeller needs care and 
occasional repair. Frequent and careful propeller 
inspections will help maintain the maximum 
efficiency and high safety factor built in at the 
Sensenieh plant. Immediately sand and seal 
with varnish small nicksor bruises. This prevents 
moisture penetration which destroys balance 
and may even cause further trouble. In case of 
more serious damage — deep abrasions, torn 
fabric, loose metal edging, etc.— send or bring 
propeller to an approved Sensenieh service 
station. There, experts will restore it to its 
original condition. Repair facilities are also 
available at Sensenich’s main plant and West 
Coast branch. 


' | ’HE designers, builders and pilots of most 
American planes rated under 250 h.p. have 
their verdict: "Sensenieh propellers are 
the nose.” It’s their judgment and 
x eptance that has made Sensenieh the nation’s 
largest manufacturers of wood aircraft pro- 
pellers. We’re proud of that ... so proud 
we want to help users be sure that every 
Sensenieh propeller is altvays "right on 
the nose.” 
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AMERICAN STEEL S WIRE COMFANY 

Cleveland, Chicago and New York 

COLUMBIA STEEL COMPANY 

San Francisco 


T ODAY in airframe assembly 
plants all over the country, 
patriotic women, who have laid away 
their kitchen aprons to engage in the 
serious business of winning the war, 
are skillfully installing the strong 
steel nerves that control America’s 
finest fighting planes. 

In our aircraft cable plants, too, 
women are helping produce Ameri- 
can Tiger Brand Control Cables. 
Here, under the guidance of men who 
have spent years mastering special- 
ized operations, their nimble fingers 
have been trained to meet the exact- 
ing demands of delicate and intricate 


jobs. To these ladies we owe our rec- 
ord for holding quality of production 
consistently at highest levels. 

The high-quality American Tiger 
Brand Control Cables we offer for 
your use combine ample strength to 
handle maximum loads with light- 
ness, minimum stretch, excellent 
flexibility and superior resistance to 
fatigue, wear and corrosion. Flawless 
performance is assured by their Ex- 
cellay Preformed construction — in 
which individual wires and strands 
are helically preformed to the exact 
shape they will assume in the finished 
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the StaM-1/id Test Accuracy Rotameter 



elUtUual ‘cd 

time-consuming weigh-rigs and burettes 
in testing Aircraft Accessories! 


307 COUNTY LINE ROAD, HATBORO, PA. 


You can test your volume production equipment in 
"jig” time with the “Stabl-Vis” rotameter. You just 
“plop” your fixture into the test line and open the 
control valves — a glance at the meter gives you the 
accurate flow rate through the manufactured part. 

Expensive, cumbersome weigh-rigs and burettes 
with their production-delaying time runs are elimi- 
nated by the “Stabl-Vis” meter because of its greater 
speed and accuracy. By means of its patented float 
design, the “Stabl-Vis” is the only meter that com- 
pensates for variations in fluid viscosity and density. 
So in spite of temperature changes, evaporation, or 
normal variations in fluid composition, the calibra- 
tion of the “Stabl-Vis” rotameter “stays put” and it 
continues to tell your operator accurately and 
instantaneously whether your equipment is up to 
standard. 

The “Stabl-Vis” Test Accuracy rotameter has 
been widely accepted by the Aircraft Industry. It is 
being used to test the great majority of aviation 
engines and accessories that are being produced 
today. It works equally well on liquids or gases — just 
a few of the fluids accurately measured are gasoline, 
lubricating oils, de-icer fluid, hydraulic oils, oxygen, 
prestone, water, air, blow-by gases, kerosene, diesel 
fuel, etc. The “Stabl-Vis” rotameter may be obtained 
as an indicating meter, or with a remote recording 
chart which gives you a factual record of the test 
performance of each unit to send to your customers- 

For full information, we suggest that you send for 
our special catalog sections 98-Y and 6S-G. Bulletin 
98-Y discusses the interesting story and scientific 
theory behind the “Stabl-Vis” development. Bulletin 
63-G describes the various types of “Stabl-Vis” 
rotameters made especially for the Aviation Indus- 
try and is profusely illustrated with applications of 
this speedy, high-accuracy meter to aircraft testing. 
Owing to the paper shortage, kindly request these 
catalogs on your Company letterhead. They are 
sent free, without obligation. 


FISCHER & PORTER 


SIS 
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It isn’t necessary — now— to owcdesign to assure 
adequate safety factors where exact service stresses 
can't be predicted. 



A device as small as your little fingernail, cemented 
in place on any plane or curved surface, can tell you 
exactly what is happening .. .at the instant it happens. 
Check your test requirements against this list of jobs 
the SR-4 is doing. 

(Testing structures or machines 
under steady load conditions 


The SR-4 accurately measures static strains down to 
1 part in 2,000,000, (Equivalent to 15 lb. sq. in. stress 
in steel.) and exhibits perfect linearity, even in the 
plastic range. « .* 


3 Testing structures or machines 
under varying load conditions 

SR-4 handles frequencies ranging from 0 to 30,000 
second, with no loss of linearity. 

4 High temperature testing under 
varying load conditions 

No loss of accuracy or sensitivity is entailed. Mea? 
surements in the presence of hot oil have been 
successfully made. 


High temperature testing under 
steady load conditions 


Phenol-resin bonded gages are serviceable up 
500° F and with small loss in accuracy up to 700° F. 



READY ! 


i 


Tests on the production floor or in the field can be 
made as easily and accurately as in the laboratory. The 
SR-4 can solve some worrisome problems for you. 
The Baldwin Locomotive Works, Baldwin Southwark 
Division, Philadelphia, Penna., U. S. A. 


NO. 165 -Torquemeter 

No. 169 —Portable Strain Indicator 

No. 170 —Strain Recorder 

No. 171 — Applications 

No. 172 —Scanning Recording Equipment 

No. 174 —Applications to Shipyard Problems 

No. 175 -Bonded Resistance Wire Strain Gage 


@ BALDWIN 

SOUTHWARK 

TESTING EQUIPMENT 
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Great Pictures of the War . . . made with 


CAMERAS 


An old story to camera fans is the above famous Pearl Harbor picture. 
But surprising news to most folks is that it was made not with a 
standard still camera . . . but with.a Fairchild,ptecision aerial camera! 

Action shots on land and sea, as well as from the air, are made 
with Fairchild cameras. Why? Because no matter how swift the action 
... no matter how far from the photographer it may recede . . . the 
Fairchild camera still gets accurately detailed close-ups. 

With focal lengths up to 60-inch, Fairchild cameras could make 
recognizable shots of your living-room furniture from two miles up 
. . . and do it in the black of night as well as in the light of day. 

These are the reasons why many great pictures of the war, on land 
and sea too, are made with Fairchild precision aerial cameras. 


CAMERA 



S AND INSTRUMENT CORPORATION 


88-06 Van Wyck Boulevard, Jamaica l, N. Y. • Ww York Office: 475 Tenth Avenue, New York 18, N. Y. 

THE STORY OF AERIAL PHOTOGRAPHY IS THE STORY OF FAIRCHILD CAMERAS 
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Out goes the call, "Crush Germany with air power," and thousands of planes 
take off to obey the command. Through the clouds by day — through the black 
of night they wing their way— aided by electronic devices powered by Leland 
high frequency inverters. 

Sturdy, dependable Leland DC motors unfailingly lift their landing gear to 
speed their flight, and as surely lower it to assure a happy landing. Still other 
Leland equipment helps to furnish power for ground radio and phone com- 
munications and for testing of vital aircraft instruments. 

Proud, indeed, is Leland to play a part in today's tremendous drama. Equally 
gratifying will be the privilege of supplying experfty engineered electrical 
equipment to industry in days to come. 

THE LELAND ELECTRIC COMPANY 

DAYTON 1, OHIO 



CREATIVE ELECTRICAL ENGINEERING 
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CHAM BE 11$ BIJRG 


© CECOSTAMP 



r llECecostamp continues to blaze 
new trails in tlie formation of 
the tough, springy sheets of light- 
weight, hard-to-form metals used 
in the production of aircraft and 
other modern equipment. Having 
the ability to produce even intricate 
shapes in sheet metal without tearing, wrinkling or 
stretching, the Cecostamp opens up new fields in the 
formation of sheet metal parts for use in the limitless 
post-war market. New applications are constantly 
being made by Cecostamp users, many of which have 
been photographed and described, and are now a part 
of our files. Perhaps you are working along similar 
lines. If you would like to see some recent develop- 
ments, please write us. 

CHAMBERSBURG ENGINEERING CO. • CHAMBERSBURG, PA. 



DATA ON PHOTOGRAPH 

This photograph shows an ex- 
cellent example of multiple die 
work, utilizing the fall bed area 
of a 48“ x 48“ Cecostamp. The 
die is accurately balanced; and 
the part, a 24SO Aluminum 
fairing, is made in two blows. 
The first blow is a hard one that 
forms the part without wrinkles. 
The second blow is a lighter one 
to combat any effects from air 
pressure confuted in the trapped 
die. With this dual-impression 
die, the Cecostamp is actually 
forming one part per blow. Inci- 
dentally, this particular Ceco- 
stamp die has eliminated the 
necessity for a skilled operator 
and the need for rubber pads in 
forming this part. 
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IN HUCK BLIND RIV 

The Pin Is Secured to the 
by a 


'Petit**'- 


RESULTS OF COMPARATIVE TESTS 


Because of a positive mechanical 
lock between the pin and sleeve, there 
is never a possibility of the pin of a 
Huck Blind Rivet working out under 
any conditions of fatigue loading or 
vibration. Once driven, a Huck rivet 
becomes the equivalent of a one-piece 
solid rivet, with greater ultimate shear 
strength than conventional AI7ST 
(Type AD) or I7ST (Type D) "icebox" 
solid rivets in joints normally critical 
in shear as well as in thinner sheets 
critical in bearing. 

With no lock other than friction, a two- 
piece blind rivet will, in thin sheets, 

loads very substantially lower than 
the allowable bearing loads of the 
sheets even though such bearing loads 
are less than the allowable rivet 
shear load. 


Shown at the right are the results of 
tests which illustrate the great in- 
crease in allowable shear loads in 
thinner sheets resulting from the in- 
creased rivet tensile strength brought 
about by the Huck positive mechan- 
ical lock. Figures shown are the aver- 
age of Five tests. 



MANUFACTURING COMPANY 

Specialists in Aircraft Riveting Processes 

.EVUE AVENUE • DETROIT 7, MICHIGAN 




PERTINENT DATA <HUCK R,VETS ,AN HEA0 ' 

Rivet diameter 5/32" Sheet material. . . .24ST Alclad 

Hole size .... No. 21 drill (.159) Edge distance 2 x rivet diameter 
Single Shear, Single Rivet Specimens 
ALLOWABLE DESIGN LOAD BASIS rivets ?rotrud”o t h«d l 
CONVENTIONAL SOLID A17ST RIVET 
Shear— 30,000 p.s.i.— based on hole area. 

Bearing value in 24ST Alclad sheets— 1 00,000 p.s.i. 

CONVENTIONAL SOLID 17ST RIVET 

Shear— 34,000 p.s.i.— based on hole area. 

Bearing value in 24ST Alclad sheets— 1 13,000 p.s.i. 

Allowable design loads for solid rivets are based on rivet 

shear or bearing values, whichever are the lower. 


ALL0WA8LE 
ILTIMATE DESIGN LOAO 
CONVENTIONAL 


10.3 

16.4 
45.9 
52.8 
63.3 
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UNITED STATES STEEL 


W HEN a 12-ton bomber sits 
down, she needs steel “pillows” 
to cushion the shock. Tubular steel 
landing gear has the strength, ri- 
gidity, and endurance and is so de- 
signed that it absorbs the shock of 
bumpy landings on any front. 

When you say any front in this 
war, you take in a lot of territory .The 
problems introduced by 50 below 
zero temperatures in the north, sand 


storms in the desert, and corrosive 
atmosphere in the jungles, call for 
tubes with special properties. The 
trick is to produce one steel that re- 
sists heat, cold, abrasion, corrosion, 
fatigue, shock, vibration and plain 

Shelby Seamless Aircraft Tubing 
has the necessary physical charac- 
teristics. You can obtain it in proper 
alloys to meet specific conditions. 


Any size is available in the standard 

All types and sizes are made 
strictly in accord with government 
specifications for such parts as engine 
mounts, wing spars, fuselage struts, 
longerons, and vital parts of landing 
gears. Write for further information. 


NATIONAL TUBE COMPANY 

PITTSBURGH, PA. 



receives a positive (+) charge 
° 
a 

and is drawn to a collection plate of opposite 
polarity (— ) 

o - 

I. ■ - ^ 

where it remains until flushed down the drain. 


AIR FROM “SCRATCHING" 
PERFINISHED SURFACES 

Scratching superfinished surfaces means costly 
rejects. Air-borne dust and dirt can cancel the pro- 
ductive results of irreplaceable man-hours, increase 
costs and waste precious materials. 

Precipitron* is your protection against this damage. 
This Westinghouse electronic method of cleaning air 
is the most efficient yet developed— 90% more effec- 
tive than mechanical methods. Precipitron removes 
foreign particles as small as 1/250,000 of an inch. 
Even tobacco smoke, most difficult of all air-borne 
matter to remove, is effectively captured on Precipitron 
collector plates. 

If protection for your precision work calls for clean 
air be sure to get all the facts about the Precipitron. 
Full details of its application and low-cost operation 
can be obtained from your nearest Westinghouse 
office. Or, write Westinghouse Electric & Manufac- 
turing Co., Dept. 7-N, East Pittsburgh, Pa. J.04007 


A^stinghouse Precipitron -tL ^kmie 0 m 
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THE NEW YORK AIR BRAKE COMPANY 

-£/^duut/cc — — 

420 Lexington Avenue, New York 17, N. Y. 
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NO SHARPENING REQUIRED 

Usethe DoALL until worn out, then insert a new sow. 
IMMEDIATE DELIVERY from all our Supply Points. 


of non- 
war years 
of cutting them rapidly, 
is solved by the new DoALL 
Band Saw, developed in the DoALL 
Research Laboratory to cut Magnesium, Aluminum, 
Zinc, Brass, Copper, Manganese Bronze, Tempoloy 
Bronze, Gray Cast Iron, 




When you indent a HYDENT connector to cT*wi te. vou eliminate all 
doubt about the strength and permanency of the connection and its 
ability to resist loosening even under severe vibration. You know 
it's a permanently sound connection, because simple indenting com- 
presses conductor barrel and wire into virtually one strong homo- 
geneous whole. Further, the HYDENT connector is of pure copper 
one-piece construction, a feature which eliminates oil extra contact 
surfaces, thereby assuring maximum electrical conductivity. 

You'll find indenting a real time-saver, too,- both for production 
ond maintenance needs. Ask us to send you full details today. 
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Air Force + Airfields = Air Power 
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UNITED STATES ELECTRICAL TOOLS 


Fine quality is a living tradition with 
us not a bit of wishful rem- 
iniscence of the past but an 

ever-present rule of today ex- 

emplified in every product we make 
for war or civilian use. 


THE U.S. LINE is the broadest and most 
complete on the market, backed by a 
fair guarantee, electrically and mechan- 
ically correct. All tools are subjected to 
the most rigorous tests throughout pro- 
duction and before shipment. 


PORTABLE SCREW DRIVERS AND NUT SETTERS 



Write us .. . some models available lor reasonable delivery dates. 


The UNITED STATES ELECTRICAL TOOL <2* 

CINCINNATI, OHIO 
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AC CERAMIC AIRCRAFT SPARK PLUGS 


DO MORE THAN BEFORE- 
BUY WAR BONDS NOW! 


FIRED THE FOUR WRIGHT R-3350 
ENGINES OF THE "CONSTELLATION" 
IN ITS RECORD COAST-TO-COAST RUN 

TWA’s huge C-69 "Constellation ” broke all 
transcontinental speed records for transport 
ships on its April 17 run to the Washington 
airport. The Wright-powered Lockheed, 
world’s largest land -based transport, aver- 
aged 355 miles an hour. 

AC ceramic aircraft spark plugs, of a design 
pioneered by AC and similar to that of the 


AC plugs widely used by the Army Air Forces, 
were selected for the run. 


Thus, the pioneering in aircraft spark plugs 
which began when AC was the exclusive 
builder of ceramic plugs for the Liberty en- 
gines of World War I — and which included 
service with Lindbergh, Maitland, Acosta, 
Byrd in their record-breaking flights — contin- 
ues. Back of those "Constellation” 
plugs, back of the AAF plugs, 
is 35 years of "know-how” 
which again proves its value 
in record-breaking service. 
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ALL THAT’S SOAKED UP IS NOT GRAVY 


P ETROLEUM products, for example, may be ab- 
sorbed by the thousands of resilient parts in a plane 
—oil seals, hose, accumulator bags, packing, gaskets, 
grommets, diaphragms— just as gravy is absorbed 
by bread. This absorption either adds dead weight not 
included in the original design calculations, or swell- 
ing of the liners reduces the capacity of hose, accumu- 
lator bags or other similar parts. 

Hycar synthetic rubber with its light weight and 
superb resistance to oil to keep it light, provides pro- 
tection against increased weight and decreased capac- 
ity not offered by any other comparable material. 
Hycar is 15% to 25% lighter than many other synthetic 


rubbers and retains this important quality throughout 
its long life. Oil-swell can be controlled closely to 
insure dimensional stability of parts. 

Hycar has an operating range of —65° to +250° F. 
and abrasion resistance 50% better than natural rubber. 
Unlike many other oiLresistant synthetic rubbers, 
Hycar has a minimum tendency to cold flow after 
taking the initial deformation, even at elevated 
temperatures. 

You need these qualities in resilient materials used 
in the presence of oil and gasoline. Let our technical 
service staff help solve your individual problems. Hycar 
Chemical Company, Akron 8, Ohio. 
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INDUSTRY’S NEW SOURCE OF CONTROLLED POWER 



IT’S 

P ower 

THAT OPERATES 
A TRAIN 


Jp laid 


On railroads Fluid Power is used for every- 
thing from blowing the whistle to stopping 
the train. And it is only with Fluid Power 
that all brakes can be controlled from the cab. 

Fluid Power is transmitted through tubes. 
Brake pressure is delivered to every car with- 
out shafts, gears, belts or pulleys. 

This method of providing force where it is 
needed has many advantages. With Fluid 
Power you can move tons or squash a bug on 
a watch crystal! 

Fluid Power is easy to control. Parker 
Engineered Systems are performing a host of 
different tasks in a wide variety of industries. 
Applications of Fluid Power seem almost 
limitless. 

If you need power for drive or control, it 
will pay you to investigate the advantages of 
Fluid Power. It may hold your answer to 
better postwar products. A Parker Engineer 
complete details. 


T> A HBXEEG2 


’PLIANCE COMPANY 

FLUID POWER ENGINEERING 
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weyA, 


LEAVE THAT 


"PUTT-PUTI" ALONE 


No soldier, you don't have to monkey around with that Homclite 
Portable Gasolinc-engine-driven Generator. 

You don't have to check the oil level . . . the oil is mixed with 
the gasoline and fresh, clean oil sprays over all moving parts at each 
revolution. For the same reason, there's no need to shut-down the 
unit to change oil . . . there’s no oil sump to collect sludge. 

The engine is air cooled ... so there’s no water level to be checked. 

No adjustments are required when the load on the generator 
changes ... a simple built-in governor automatically keeps the en- 
gine at a constant speed. 

When it comes to operating electric tools, floodlights, landing 
field marker lights, or even radio equipment . . . this simplicity of 
operation has proved an important advantage to all the branches 
of our armed services. Less time is required to keep the Homelitc 
generators operating . . . more time can be given to the 
number one job . . . winning the war. 


HOMELITE CORPORATION 

PORT CHESTER, NEW YORK 
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A DARK shadow streaks across the night sky. A newcomer enters the 
battle on the side of Democracy. Bearing a lethal sting, the Black 
Widow, America's newest night fighter, packs the power to destroy any- 
thing that flies. Swift as an arrow, formidable as its famed namesake, this 
new ship, designed by Northrop, in co-operation with the Army Air 
Force’s Materiel Command, promises a deadlier weapon to the men who 
are bringing victory to the United Nations. 

And in the Pratt & Whitney engines that drive this most powerful of 
all pursuit planes are Foote Bros Gears— gears that of necessity meet 
new standards in metallurgical and dimensional perfection. 

The Black Widow forecasts a new conception of design for the world 
of tomorrow — an era where high speed, the demand for greater efficiency, 
will find new uses for high precision gears. The engineering skill, pro- 
duction technique, manufacturing know-hows that have made possible 
the mass production of gears of such high precision may suggest applica- 
tions in the development of machi nes you are designing for a world at peace. 
FOOTE BROS. GEAR AND MACHINE COR PORATION • 522 5 S. Western Blvd., Chici. K o 9, 111. 

^TgdtkMos. 



When the winds blow cold 
Exides always come through 


A former Bxide employee, now in the Armed Forces, 
wrote us this letter: 

"I am up here on the top of the world where the gales 
blow and the snows pile high. We are completely iso- 
lated from the rest of the world. Our camp is on the 
shore of a fjord in Greenland. Up here in this sub-zero 
weather, a battery is put to an extreme test and Exides 
always come through.” 

☆ ☆ ☆ ☆ 


WJXIDES are not winning the war single-handedly. But we are 
proud that we are contributing in a small way to final victory. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 

Exide Batteries of Canada, Limited, Toronto 



and tell itwith 

MEYERCORD DECALS 

Millions of non-lend-lease items exported throughout the world, 
a basis for incalculable wartime and postwar goodwill — now can be 
uniformly identified as "made in the U.S.A!” — with this new, 
official red, white and blue Export Seal designed and recommended 
by the Office of War Information. 

Investigate Meyercord Decals for the reproduction of Export 
Seals or combination Seals and regular trademarks or nameplates. 
They provide highly legible product identification that last for the 
life of the product. They save time, cost, weight and metal, and re- 
quire no screws or rivets for application. They are durable, washable, 
and can be produced in any size, colors or design ... for application 
on rough, smooth or crinkled surfaces of any known commercial 
material. Billions are used all over the world. 

Tell the world "It's from the U.S.A.” . . . and useMeyercord Decais 
for low-cost reproduction of a multi-language program of product 
identification. Let us suggest combinations of the Seal with your 
own trademark. No obligation. Address Dept. 5-7. 



^ MEYERCORD CO. 

5323 WEST LAKE STREET • CHICAGO (44) ILLINOIS 


WORLD’S LEADING DECALCOMANIA MANUFACTURER 
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WHITING HANDLING EQUIPMENT AT WORK 

at Pan American f Wanldl AisuuayL 


Clippers and many other planes in the Pan American World Airways hangs 
n in the solution of your handling, loading, or maintenance problems. 
Service. Whiting engineers offer you the benefit of over half a century of i 
equipment for the industry. 


as 


wash 

s o it p @ n&r 


Whiting wing jacks are used in servic- 
at Miami, Florida. For understanding 
onsult Whiting Collateral Engineering 
the development of specialized 


id (Canada) Ltd., 



AVIATION 


VISION • 
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THE GENERAL TIRE 4 RUBBER COMPANY OFFERS 



Engineered Control of Vibration 
To Improve Any Moving Product 


THE GENERAL SILENTBLOC 

Is Used as a Vibration Insulator . . . As a Trouble-Free 
Torque Bearing ... As a Bearing Cushion to Correct Misalignment 


GENERAL SILENTBLOC is made Rubber is inserted in tube under rubber produces indestructible 

of three main members — 1. Straight high pressure: then sleeve is "shot” cohesion of parts. Each Silentbloc 

or flanged tube. 2. Rubber cushion through rubber ring with terrific design Is engineered to give needed 

ring. 3. Inner sleeve or solid shaft, force. Extreme pull of elongated deflection in all planes. 


I F your product moves, has working 
parts or can be harmed by foreign 
vibration — General Silentbloc can im- 
prove its efficiency, lengthen life and 
lower maintenance. 

Silentbloc is not a ‘‘piece of rubber” 
stuck in because it is resilient. These 
shear-type mountings, bearings and 
couplings are engineered in shape, size 
and design to give the exact performance 
that solves your particular problem. 

In its various forms, Silentbloc can do 
three things: 

1. Damp vibration or insulate against it. 
2. Give trouble-free torque action. 


3. Correct for misalignment in bearings 

The predictable operation of Silentbloc 
comes from its patented principle of 
elongation and confinement of the rubber. 



Our skilled engineers can fit Silentbloc to 
your job by varying its size and design, 
the elongation, the distortion of inner and 
outer diameter of the rubber, the type and 
modulus of the rubber. The stretched rub- 


ber stays alive even when not in motion. 

Silentbloc has proved its advantages in 
many fields — war material, automobiles, 
aircraft, industrial and home machinery, 
electrical and electronic equipment. It can 
improve your product. For fuller infor- 
mation, write The General Tire & Rubber 
Company, Dept. 80, Wabash, Indiana. 



THE GENERAL TIRE & RUBBER CO. 

Mechanical Goods Division, Wabash, Indiana 
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INTERNAL and FLUSH HEAD B0L1 


"Unbrako" Internal Wrenching Bolts and 100° Rush Head Close Tolerance 
Bolts, Illustrations C and D, fully meet the high degree of precision de- 
manded by the aviation industry. They are ' being manufactured in our 
largest department where equipment is of the finest and workers are 
highly skilled and experienced in making precision aircraft engine parts. 
These bolts have the famous "Unbrako" qualities of strength and accuracy 
while due to their internal wrenching feature they facilitate compact 
designs and save thereby material, weight and cost. 


STANDARD PRESSED STEEL CO. 
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Electronic Heating Increases Use 

and Extends Applications 
of PANELYTE' COMPREG 


This laminated resinous plastic with 
wood veneer base is superior to wood in 
dimensional stability, strength uniform- 
ity and resistance to moisture and decay. 
Panelyte Compreg is superior to light 
alloys in weight saving and resistance to 
fatigue f ailure, erosion and corrosion. 

"Gluing by radio waves" cuts "curing” 
time from hours to minutes — saving 
production time and costs. 

Compreg is preeminently suited to all 
structural beam applications, s 


sizes available 
preg’s early 


the material. Corn- 
circuit breaker rods 
indicates its adaptability in electrical de- 
sign. Compreg is also a good heat insu- 
lating material, and this, coupled with its 
high strength, makes it ideal for sup- 
ports in magazines and cold storage units 
in ships. It prevents heat conduction 
from deck plates and bulkheads, which 
occurred when steel supports were used. 

Samples and full technical data imme- 
diately available. 




P' 




MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 





SEA-MITE 


MANCHESTER-ATLAS COMPANY 
PERU ENGINEERING PRODUCTS 


ATLAS STEEL AND TUBE COMPANY 
SOUTH BEND MACHINE WORKS • 


PRIME PARTS MAKER 

for Prime Contractors 


On batllefronts throughout the world, allied 
paratroopers’ lives depend on parachute buck- 
les made in Arnolt plants. Skilled craftsmen, 
using the most modern machinery, fabricate 
these !buckles to high standards of precision, 
and predetermine the strength of each to in- 
sure an ample reserve of safety. Recently in- 
creased plant facilities have made Arnolt a 
prime source for a diversified list of parts used in 
automotive, aviation, and marine equipment. 
Write for a copy of the Arnolt brochure, “Man- 
ufacturing Facilities for the War Program.” 


ARNOLT MOTOR COMPANY/ Warsaw, Indiana 

cviiA 
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Altair Hydraulic Brake Valves incorporate positive seating poppets which eliminate leakage. 
They offer the further advantage of being quickly adjustable externally by means of the leaf 
spring lever. The valves carry yellow-dot winterization and seal of weight approval. 


lair - POWER BRAKE VALVES 
f — the valves with the "honest feel” — give pilots the 
same pedal reaction as in manual systems since the 
braking effect is directly proportional to the force 
applied. This "feel” of direct pressure application is 
achieved by elimination of spring resistance, pilot- 
effort being resisted by hydraulic pressure. Should 
the pressure fail the pedal will depress with no load, 
thus giving the pilot immediate pressure-loss warning. 


Additional production capacity is available on Altair Brake Valves. Write today for engineer- 
ing and installation data. Pacific Division, Bendix Aviation Corporation, North Hollywood, 
California. Sales Engineering Offices in New York City and Dayton. 



F RADIO AND HYDRAULIC EQUIPMENT— OUR PART OF THE INVISIBLE CREW 


DESIGNERS 


MANUFACTURERS 



BRIGGS REPORTS 

on One Billion Dollars 



l VI AT ION, .Inly, 



EASIER, FASTER I 

why Bristo 

to specify t 
demand, m 
creased — t! 
being plann 




WHY 

"BRISTO” 

MEANS 

“TIGHTER” 


} 


© 


ing pressure; the 
key pulls the screw 
around. 


W *» 


BRISTOrS', SCREWS 

GEARED TO THE KEY -FOR FASTER , EASIER, TIGHTER SETTING 


BRISTOL 


XATIOX, July, i?4 
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Come fast, sit tloirn ... 

r 'By Alumina make long walk walk. Bimeby big n 
come fast, sit down Aluauna . . 

Pin points on the charts today are bases for feeder lines 
tomorrow. New air routes will need new landing strips, repair shops, 
communication systems. And as the airplane turns from war to 
work . . . Air Associates will he ready to supply whatever it needs, 
wherever it flies, from control tower equipment to cotter pins, 
properly priced, promptly shipped. Back on the job it has held sir 
1927, as prime source of materiel to the industry. Air Associates 
will be better able to serve government, airlines or the private 
pilot with new specialties of its own design and manufacture . . . 
with many exclusive items as well as standard stocks . . . 

• Air Associates’ postwar catalog will carry a valuable franchise for future 
business. Manufacturers are invited to discuss the listing of their lines now. 
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Exclusive Crown Zipper tooth construc- 
tion assures quick, smooth, effortless 
sliding, even around sharp curves! 

Look at a Crown Zipper closely, and what do you 
see? Each individual tooth is identical on both sides! 

This exclusive Crown design permits the sliders on 
Crown Zippers to move with perfect freedom in both 
directions along the zipper track. 


ments over old-style, conventional zippers. (See com- 
plete list of Crown Zipper superiorities below.) 

When yon turn to postwar. Crown's great backlog 
of experience in improving zipper design and in adapt- 
ing zippers to meet special jobs will be invaluable. 
For our designers will sit down with your own de- 
signers to adapt — or, if necessary, create — special 
zipper applications to meet your individual manu- 
facturing needs. 


Even on heavy aircraft and truck-tractor covers. 
Crown Zippers operate quickly, smoothly, almost 
effortlessly— take sharpest curves without sticking or 

bunching the fabric. 

This big, basic Crown Zipper advantage is but one 
of many Crown superiorities that will make for better 
service in postwar aircraft equipment applications. 

Actually, Crown engineers, working in the field 
with our armed forces, haye developed five advance- 



ONLY CROWN ZIPPER TEETH ARE IDENTICAL 
ON BOTH SIDES, TO INSURE SMOOTH SLIDING! 




CROWN 

''g§jr 

ZIPPERS 

are 5 ways better 


I 


& P. Coats • Clark's { 


E SPOOL COTrOff COMPANY . 745 Fiftk Avenue, New York, N. Y. (Crown Fastener Division) 
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Next Winter’s 
Snow Removal Equipment 


Ao c 


Must be Ordered NOW! 

Snow storms won't wait for equipment that's late! 
Check your snow removal equipment now — while 
there is still adequate time to plan you r needs, to 
make comparisons of various equipment and in- 
sure delivery when needed. 

Take the first step today! Write for information 
on powerful and effective Walter Snow Fighters; 
the only units that provide a Four Point Positive 
Drive system to give greater traction, power and 
speed. Models to meet all snow conditions, in- 
cluding the new 250 H.P.' Super Snow Fighter to 
open a 28 foot width in one run — smosh through 
road-blocking drifts — clear more miles per hour. 
Walter Snow Fighters are carefully engineered, 
highly specialized equipment that can not be 
hastily manufactured nor delivered on short no- 
tice. Plan now — order early — and be ready 
for the first snow next winter. 


WALTER MOTOR TRUCK COMPANY 

7007-19 Irving Ave., Ridgewood 27, Queens,LI.,N.Y. 


WALTER 

SNOW FIGHTERS 
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This Versatile 

MICRO SWITCH 
HOUSING 

Meets Widest Range 

of Aircraft Uses 


CHARACTERISTICS OF TYPE " R31 ” AIRCRAFT MICRO SWITCH 

The Type "R31" Micro Switch uses the Knurled contact surfaces insure positive 

three-biaded beryllium copper spring operation on extremely small loads and 
construction which has proven so sue- minimize transfer of contact material on 

cessful in the millions of Micro Switches D.C. operation, 

used throughout the aircraft industry. 

The Type "R31" Micro Switch incor- 
porates contact separation of .070 
which satisfactorily interrupts highly 


The Type "H” Micro Switch Housing has incorporated 
the ideas of leading aircraft engineers and accurately 
meets widely varying airplane requirements. 

This aluminum die-cast housing is designed to operate 
with the Type "R31" Micro Switch and provides a wide 
selection of actuator plungers, conduic connections and 
mounting accommodations. The housings are supplied in 
both rights and lefts, with or without ground connections. 

The large illustration shows an open view of the Type 
"H” housing with H“ overtravel plunger and mounting ears. These are 
available with straight or adjustable angle conduit fittings with 54 "— 20 
or ] J4' — 24 A-N threads; or 29 ^" hole for open wiring. Overall size is 1" 
thick, high, wide. Weight,- without switch, is .227 pounds. 
The smaller illustration shows a right hand Type "H” aluminum die 
cast housing provided with a sealed %" ovcrtravel plunger and angle 
conduit fitting. Overall size of this housing is 1" thick, 3' high, 3%' 
wide. The net weight, without Micro Switch, is .272 pounds. 

These are but two examples of the wide range of different ways in which 
these aluminum die-cast Micro Switch housings can be secured to fit 
many aircraft requirements. They afford mechanical protection, conduit 
connection, sealing and radio shielding as conditions may require. 

For complete details on other types of metal clad housings and actuators 
for the use of Micro Switches in aircraft, send for out Catalog No. 70. 


M I CR O (mJl SW ITCH 

Made Only By Micro Switch Corporation . . . Freeport, Illinois, U.S A. 
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the unusual in Springs 

is not unusual at Muehlhausen 



■ft Muehlhausen has 
provided the answers to many 
challenging spring problems — 
provided them at a speed in 
keeping with war-time demands. 
Unusual spring requirements 
have been successfully met with 
unusual spring designs — made 
possible by this company’s widely 
varied experience, plus engineer- 


ing skill and extensive produc- 
tion facilities. 

Springs of every shape and size, 
in quantities large and small, are 
part of everyday production. 
Muehlhausen craftsmen are able 
to produce the correct spring for 
every requirement — whether a 
tiny compression spring that 
will be flexed a hundred times 


a minute; or a large, hot-formed 
spring that must withstand ex- 
treme operating temperatures. 

This ability of Muehlhausen to 
design and fabricate unusual 
springs has permitted greater 
latitude in designing war prod- 
ucts now, and will enable engi- 
neers to plan, with greater free- 
dom, the products of tomorrow. 


MUEHLHAUSEN SPRING CORPORATION 

Division of Standard Stool Spring Company 

740 Michigan Avenue, Logansport, Indiana 



SEE HOW SPRINGS ARE HOT-COILED 

SEND FOR NEW FOLDER 

New booklet illustrates Important steps in hot-coiling 
large springs. Send for copy today. 


MUEHLHAUSEN 


© 


SPRINGS 


EVERY TYPE AND SIZE 
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^ 1000 BOMBERS... 



OUR BOYS can fly these four-engined bombers faster, higher and carry more 
bombs because they use 100-Octane Aviation Gasoline, the most powerful gasoline 
in the world. 



IN NEWLY COMPLETED, modern refinery units Sinclair produces each day 
enough 100-Octane gasoline to fly 1000 four-engined bombers on a bombing 
mission. Today, all of Sinclair’s aviation gasoline goes to war. After the war this 
fine fuel will be available for commercial and private planes. 


BUY MORE WAR BONDS AND STAMPS 


SINCLAIR 


SSI 
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FARNHAM FORMING ROLL 


ONE PASS THRU MACHINE 
COMPLETELY FORMS LEADING 
EDGE AND FUSELAGE SKINS 




III 


Retain* the pteient advantage! ofi the 'Tatnkam 'Totminy 
Roll, with increased production 

6 TO 10 TIMES FASTER 

FARNHAM MANUFACTURING CO. 

1616 SENECA STREET, BUFFALO 10, NEW YORK 


A PARAGON 

RESEARCH 

DESIGN 
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THE MIGHTY HAND OF X-RAY 


... is breaking inspection bottle-necks and speeding 
the production of war materials in hundreds of indus- 
trial plants today. But for x-ray inspection to operate at 
maximum efficiency requires swift modern Supermix 
film-processing chemicals instead of slow conventional 
powders. Supermix has the following 5 advantages 
over conventional powders. 

MORE SPEED. Supermix develops films in only J 
minutes and clears- them in 1. It nearly doubles him 

SUPERIOR QUALITY FILMS. Supermix brings out 
in films the utmost contrast, density, and detail visibil- 
ity. Diagnoses are made more quickly and surely. 

LESS WORK. Being 100% liquid, Supermix saves 
time in mixing new solutions. The concentrates are 
simply poured into the tanks and water added. 
CONSTANT DEVELOPING TIME. Chemical exhaus- 
tion of Supermix developing solution is compensated 
by adding Supermix Refresher periodically instead of 
by lengthening the developing time. Supermix saves 
the work of continual recalculation. 

LOWER COST. Because Supermix liquid concentrates 
are 50 to 70% longer-lived than conventional pow- 


ders, they are at least 15% more economical to use. 
Also, revitalization of the Developer with Refresher 
makes the Developer last up to 4 times longer, an ad- 
ditional saving. 

For speedier, surer, more economical x-ray inspection, 
order Supermix liquid concentrates today from your 
nearby G-E Branch Office. 

Developer Refresher Fixer 
To make 1 gal. $1.00 $1.15 $1.00 

To make 3 gals. 2.75 2.70 

To make 5 gals. 4.50 5.25 4.25 

Ask for quantity prices. 

Prices f. o. b. U. S. Branches. Prices will be increased by the 
amount of such sales (or use ) tax as may be applicable. 

GENERAL © ELECTRIC 
X-RAY CORPORATION 

2012 JACKSON BlVD. CHICAGO (12), III., U. S. A. 



fetyi TJetf J! Utu IZonM 
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CLEVELAND^^^AIRCRAFT BOLTS 

give more than AN requirements 


The better fit and extra strength you get in 
Cleveland Aircraft Bolts are plus values that 
result from Cleveland's long experience and 
sound precision methods — by expert applica- 


tion of the Kaufman Process (our own plant 
development), close supervision of manufac- 
ture and thorough inspection. Write for prices 
and discounts. 



ALLOY AND AIRCRAFT PARTS DIVISION 
MADE BY THE ORIGINATORS OF THE KAUFMAN PROCESS FOR GREATER STRENGTH AND ACCURACY 
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"Gulf Cutting Oils 

HAVE MATERIALLY INCREASED OUR 



T HIS is one of hundreds of war plants that 
have* secured greater production and longer 
tool life from the use of the proper Gulf Cutting 
Oil for every machine and type of work, as recom- 
mended by Gulf Service Engineers. 

Here’s the important reason why Gulf Cutting 
Oils help improve machining practice: Every 
Gulf Cutting Oil has specific properties which 
insure better performance on certain types of cut- 
ting jobs! Gulf Lasupar Cutting Oil, for example, 



is used to advantage by the shop shown above. 
This oil is manufactured by an exclusive process 
that; secures characteristics uniquely advanta- 
geous'to'many cutting operations. 

Call ’in a Gulf Service Engineer today and 
ask him to show you how Gulf Cutting Oils can 
help you improve production and tool life and 
obtain better finishes. For your copy of the booklet 
on Gulf Cutting Oils, send the coupon below. 
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with VEEDER-ROOT COUNTING DEVICES 


Bomber and fighter machine-gunners know at any 
moment where they stand and what they have to work 
with . . . just by a quick look at a Veeder-Root Counting 
Device that tells them how many rounds they have left 
after each burst of fire. 

And on production machines in motor and aircraft 
plants, Veeder-Root Counting Devices provide the same 
up-to-the-minute "news service" to operators and pro- 
duction heads . . . enabling them to see with certainty 
whether a machine is producing up to its capacity and 
schedule . . .whether it's in need of mechanical or power 
adjustments; whether it's approaching close to the time 

In Canada: Veeder-Root of Canada, Ltd., Montreal ■ 


for its routine going-over by the maintenance crew. 

On the ground, as in the air, Veeder-Root Devices 
warn of approaching danger-zones in time to avoid them 
and avoid serious casualties. And on any type of produc- 
tion machine, they are easy to install without interrupt- 
ing production. Find out exactly what they can do to 
keep your production flying. Write. 


VEEDER-ROOT INC. 

Hartford 2, Connecticut 

In England: Veeder-Root Ltd. (new address on request) 
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MARCOLITE, A NEW LAMINATED 
PLASTIC MADE BY CONTINENTAL 
CAN CO., USED BY ARMY-NAVY 


Self-sealing fuel tanks of U. S. combat planes 
are now backed with Marcolite. This remark- 
able laminated plastic is also designed for other 
aircraft uses. Many manufacturers are looking 
to it for wing tips, antenna shields, tabs, access 
cover doors, fillets, -ducts, ailerons and various 
size tanks. We urge you to investigate how 
Marcolite can fill your needs. Our new booklet 
gives details. Mail coupon below. 




W. HARRIS THURSTON, INC. 

Division of Reeves Brothers, Inc. 

40 WORTH ST., NEW YORK 13 


Surfaces such as the ailerons and rudder which must move 
accurately for proper control are subject to greater stress 
and strain than any other part of the plane. That is why 
AIRWING AVIATION TAPES are used for binding and 
strengthening such vital surfaces. From the selection of 
cotton to the final cutting, these tapes are under the super- 
vision of Airwing experts. Careful testing at each stage of 
manufacture assures high-strength and light weight — guar- 
antees that they exceed U. S. Government specifications. 

AIRWING AVIATION TAPES come in a complete 
selection — Grade A made from long staple Pima cotton. 
Lightweight and Utility — pinked edge, sealedge, biased, 
and pre-doped. The complete Airwing line also includes air- 
plane and glider fabrics, balloon and other aviation cloths. 

If stock items of cloths or tapes do not meet your require- 
ments, bring your special problem to Thurston — supplier 
to the Army and Navy since World War I. 
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One Pound Saved Can Earn $ 180 ^ a Year” 



XS . operations 

Vice President, J hern Air lines 
Chicago ana on a 

. „ a 200-lb- P^&New 
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Send for Free Boots Weight-Saving 
Booklet Today — Actual weights of over 
250 different self-locking nuts used in air- 
craft, comprehensively reviewed for the 
convenience of aircraft designers, engi- 
neers, operating and maintenance person- 
nel. Copy will be sent you, free, on request. 



BOOTS 



UP TO 60 LBS. PER PJ.ANE 
SAVED BY BOOTS NUTS 

• Beingo/f metal, they arcTOL'GIIER 
and SAFER. / 

• Can be need over and ov^r again. 

• "Outlast the plane." 

• Now standard fastenings on every 

type o£ military jtjfcraft. 

• Will icAandptd on commercial 
plan^IterjdEtory. 

• Approved" by all government avia- 

tioryagcncies. 
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MADE IN ACCORDANT 



DOLE 


AIRCRAFT VALVES and FITTINGS 




• The flyer depends on his in- 
struments — the instruments on a hook-up 
ol fuel, hydraulic and lubrication lines. 
At every joint and intersection the de- 
pendability of Dole Aircraft Valve and 
Fittings backs up the performance of 
pilot and plane. 


Behind Dole Valves and Fittings stands 
the experienced Dole engineering and 
production staff, working for war and 
planning for the day when they will be 
called upon to solve YOUR problems. 
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LUBRICATING 


Ientro-m 

SYSTEMS 



The Lincoln modern method of centralized lubrication, 
makes it possible for all bearings on one machine, or on 
a series of machines, to be lubricated from a central source 
without stopping the machines. 

The Lincoln Centro-Matic System consists of a number 
of Centro-Matic Injectors— one for each bearing— and a 
hand-operated, or a power- operated Centro-Matic Lubri- 
t Pump. The system is easy to install and will help 
increase your plant efficiency, not only today, but for 


I I WOULD LIKE TO HAVE FREE BULLETIN 

On Lincoln Centro-Matic Lubricating Systems. 

Name 



ENGINEERING COMPANY [-[|g 

'PiOHeat tSuctdena of Zmyiuccncd £tjucfca<c«t 

5701 NATURAL BRIDGE AVE., ST. LOUIS 20, MO., U. S. A. 
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and Mr. Holmb 
should KNOW 


As the purchasing agent of Bell Aircraft brings out, the new 
free book “Purchasing Department — Records and Routines” 
goes far beyond satisfying the natural interest in seeing how 
others do things. 

It is in fact a practical, manual based on the purchasing 
experience of leading organizations in every branch of industry. 
Here are real solutions to such timely problems as how to buy 
in proper volume without the danger of understocking or over- 
stocking, how to know where you can place orders and be 
certain of delivery when you want it, how to keep stocks of 
materials and parts in proper balance under today’s unsettled 
conditions. 

Nothing is left out. Procedures are described in detail. Clear 
reproductions of actual records in color show how these ob- 
jectives are being accomplished effectively and accurately, 
and how they facilitate the executive planning and coordi- 
nating that are so necessary these days. 

Ask your nearest Remington Rand office for a copy. 



SYSTEMS DIVISION 

REMINGTON RAND 

Buffalo 3, New York 
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OTftCC AIRCRAFT PUMPS and ACCESSORIES 


FUEL PUMPS 


CAPACITY: — 400 gallons per hour at 2500 rpm. 

HIGHER PRESSURE RANGE: — 6 to 35 lbs. per 
square inch. 

LOWER WEIGHT: — Complete pump weighs 
only 234 lbs 

VALVES:— Balanced type relief valve with shaft 
seals that are dependable through extreme ranges 
of temperature. 

MODEL NO.:— RD 5200, type G-9. This is the ultimate 
development in its class and is now in production. 

ROMEC PUMP COMPANY 
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Molded Plywood ... A "Fledgling" With a Great Future 


The development of molded plywood is destined to match 
the powerful saga of the timber trails. Evans Products 
Company through a superior molding process is revolution- 
izing the use of wood. It is playing a vital role in the war 
program and will exert a major influence in the use of 
molded plywood products in peacetime. 

Evans molded plywood is formed under great pressure, 
which is partly responsible for an amazing inherent 
strength. An ingenious method of applying heat makes 
possible intricate designs, curvatures and angles. Both 
factors are most important in determining the utility of 
molded plywood products. 

Evans designers and engineers are constantly at work devel- 
oping new wood products and new uses for Evans molded 
plywood. After the war it will be used as structural and 


design material in products ranging from automobiles to 
homes. Thus, Evans molded plywood is a “fledgling” with 
a great future. 




EVANS PRODUCTS 

COMPANY 

DETROIT 
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Curtiss and the country have 
plenty to be proud of in the new 
Navy "Helldiver" — latest of the 
great series of Curtiss dive- 
bombers. She’s a fighting favor- 
ite of our pilots — clean, fast, 
and packing a powerful punch. 
The "Helldiver" has earned the 
title "Fist of the Fleet"! 

The "Helldiver" — officially, the 
SB2C — is a Curtiss plane, built 
around a powerful Wright Cy- 
clone engine, equipped with a 
Curtiss electric propeller — and 


carrying a famous Curtiss name. 
Kenyon considers it an honor, 
therefore, to be called on to sup- 
ply some of the precision parts 
that go into a "Helldiver." 

Fine precision work is a tradition 
at Kenyon — and aircraft manu- 
facturers have our pledge that 
even in wartime, Kenyon will 
supply the precision parts and 
instruments they need — delivered 
in quantity and on time! Our 
engineers and laboratories are 
qualified to develop and design 


precision instruments, our shops 
are equipped to produce them — 
and Kenyon looks forward to 
rendering similar service to the 
industry in days of peace. 

When you need precision parts, 
even if they have never been 
made before — call on Kenyon! 

KENYON 

INSTRUMENT CO INC 

,ZZlZ';!;r nK 


Do MORE for the War In '44 — BUY MORE WAR BONDS! 





Plutarch has recorded Caesar's fateful 
decision to cross the Rubicon on his historic 
march to Rome: "The die is cast”, he said . . . and 
gambled all on a blitzkrieg. Caesar won — Hitler 

America has learned from each, and our guiding 
principle is to work for an early knockout but to 
prepare to win a long war. That goes for industry 
as well as for the fighting forces. 

The die is cast at Solar to uphold America’s 
principle and Solar workers have taken this deci- 


w 


sion to heart — adding thereby a priceless quality 
to brawn and skill. The tangible results are seen 
in new and revolutionary die-castings, constantly 
improving the quality of Solar airplane exhaust 
systems made of stainless steel. Production is at 
high peak, although stainless steel — perfect for 
the finished job — is tough on forming dies. Solar 
people do first things first, but prepare for the 
long haul . . . even looking ahead to brighter days 
and postwar stainless steel products, bearing the 
Solar trademark. S 



U L E S S STEEL 


IODUCTS 


SAN DIEGO 12, CALIF. * DES MOINES 5, 1A. 
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Surface Analyzer Tape Proves you Get a 
Better Finish with Chicago Wheels 

These results were obtained at a rate of 100 pieces per hour in an aircraft 
parts plant Material, X-13-15, Rockwell 60 to 57, grinds out .006 to .007 stock. 
Chicago Wheel used, VaxZtxVa", Grain 180, Grade L Arcite FV Bond. Spindle 
Speed 40,000 r.p.m.. Lapping and super finishing eliminated on this job. 


Can you match that finish? Sounds phenomenal, but you can do it with 
Chicago Wheels. And, the secret of their superiority lies in the new FV 
Bond, developed exclusively for Chicago Wheels, after 50 years' experience 
making wheels for the most accurate and precise applications. 



TRIAL WHEEL FREE 


Here's What FV Bond Will Do for You 

• Reduce your wheel costs 

• Produce a better finish without sacri- 
fice of production time — a finish so 
smooth that you can measure it in 
micro inches. 


CHICAGO WHEEL & MFG. CO. 
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ATTENTION Luftwaffe! Keep away from this 
plane. Expect to see it on the farthest trip Amer- 
ican bombers make. Expect to see it up high — 
40,000 feet— but don’t expect to see it for long, 
because the Mustang travels at over 425 m.p.h. 


And you can expect to see more and more Mus- 
tangs, too. The men and women at North Amer- 
ican are stepping up production every month. So 
when you see this high fighting, far flying Mus- 
tang. look out. Luftwaffe. Get out of there quick! 



we MAKE PLANES THAT MAKE HEADLINES . . . the B-25 Mitchell bomber. AT- 6 Texan combat trainer. P-51 Mustang fighter 
(A-36 fighter-bomber ), and the B-24 Liberator bomber. North American Aviation, Inc. Member, Aircraft War Production Council. Inc. 
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SOME OF THE MANY USES: 
Propeller Pitch and Governor • Throttle • 
Carburetor Air and Filter • Supercharger • 
Remote Valve Control • Mixture • De-Icer • 
Cargo Door 


Y EARS of leadership in the field, an outstanding 
record of performance, continued modernization of 
design . . . these are the reasons why Simmonds-Corsey 
Push-Pull Controls are the choice of leading aircraft 
manufacturers. With more than a decade of operating 
experience, these precision-built controls were the first 
to gain the Yellow Dot • of acceptance in the U. S. Army 
Air Force Winterization Program, attesting to high per- 
formance under Arctic conditions. 

More than 500,000 Simmonds controls have been in- 
stalled on aircraft of the United Nations. A new design 
innovation is the Radian Unit (illustrated) to provide 
rotary action from basic push-pull operation. Because of 
their rugged precision-built qualities, these controls are 
fast finding new applications in the automotive and 
ordnance fields as well as in aviation. 

Strategically located Simmonds branch offices make 
possible the utmost in customer service. Let us help you 
with your control problems. Your inquiries are invited. 
Write for free descriptive literature. 


30 Rockefeller Plaza, New York 20, N. Y 

Branch Offices: 

Dayton • Washington • Hollywood • Montreal 
Manufacturing Plants: New York • Vermont • California 






says Colonel Edward S. Evans, president of evans products company 


“nnODAY WE ARE only beginning to develop air 

JL transport. I look forward to a Tomorrow 
when jet propulsion planes will fly in the sub- 
stratosphere at 550 miles or more per hour, and 
the Flying Wing will carry much greater cargoes 
at hardly less speed. 

“But these by themselves are not enough to 
usher in the age of freight-by-air. 

“We must also build a locomotive of the air 
designed to draw a train of gliders. The glider 
train will fill a gap in air transportation because 
a glider can take smaller loads than a plane; and, 


by adding or subtracting gliders to the train, ad- 
justments can be made to cargo demands with 
greater economy. 

“Then, we should have well-equipped cargo 
airports, separate from passenger airports, in all 
postwar commercial centers ; and landing strips 
for emergency landings at all major crossroads. 

“The freight-plane will never drive the train 
or the ship out of business. But it ivill become a 
vital part of distribution. Never bet in America 
that a, thing can’t be done.” 


Yes, Colonel Evans- an, 1 after all these things arc off 
the blueprints into production— the idea of freight-by-air 
must still be sold! 

And first place to sell it is to the "test-pilot inarkct”- 
the people who (in business or in private living) arc habit- 
ually first to accept any change for the better. 






The man is mad! 

Brunelleschi, the Florentine architect, was called in- 
sane when he declared,"! propose to raise a cupola 
without a center column and without any framework 
whatever. It must be turned in the manner of the 
pointed arch and must be double . . . the building 
must be strengthened by the dove-tailing of the 
stones . . . the walls must be girt around by strong 
beams of oak.” Brunelleschi’s daring plan won a 
few followers. The architect died, but his design 
was carried out and the exquisite dome of Santa 
Maria del Fiore rose majestically over the city. It 
is Brunelleschi's most famous work. 



Drawing pencils are tools which transform 
daring ideas into tangible designs. Typhonite 
Eldorado pencils are master tools. Whatever 
the point — needle or chisel — Typhonite 
Eldorado is the easy, pleasant-to-use pencil 
that makes the line or figure crisp, sharp, 
firm, clean. Result? The job is better and 
the day made brighter for all hands. 


Write for your Complimentary Copy 
"I Shall Arise"— a l/orlfolio of Typhonite 
Eldorado pencil reproductions by Samuel Cham- 
berlain. Subjects are buildini/s of art and his- 
torical importance bombed by the Luftwaffe. 


ELDORADO 

PENCIL SALES DEPARTMENT 61-J7 
JOSEPH DIXON CRUCIBLE COMPANY, JERSEY CITY 3, 





IRVIN 


"SINGLE- 

RELEASE” 
Harness 

UNITED NATIONS’ FLYERS 

are using it for 

SAFER LANDINGS 


IHVIXC AI IE CHUTE CO., Inc*. 


A one-hand turn and a tap on the single frontal 
disk instantly releases the harness . . . leav- 
ing the flyer entirely free. Accidental release 
is impossible before disk is "set” for action. 
All United Nations’ Air Forces for years have 
used IRVIN as standard equipment . . . and 
now the Irvin "Single-Release” harness is 
acknowledged as superior for all landings. 
IRVIN, as always, leads in Safety. 


Tap after 
"net" for 
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THE STANDARD of the 
AIRCRAFT INDUSTRY 


The entire Holo-Krome facilities are de- 
voted exclusively to the production of pre- 
cision made Internal Wrenching Products. 
Rigid inspection to meet the Holo-Krome 
standards of quality guarantees every bolt 
to give Unfailing Performance - to do the 
job for which if was intended. The exper- 
ience and knowledge of Holo-Krome Fast- 
ening Engineers are available to Aircraft 
Design Engineers. Specify "Holo-Krome" 


HOLO-KROME internal hex 

WRENCHING BOLTS 


INTERNAL WRENCHING 
QUICKand POSITIVE! 


PERFORMANCE 



^IRCRA 
DIVISION 
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LIGHT »• 

in FORCES 


r0 R LIGHT * 

MY AIR fO RCB 
PAR’ l JO _ 

44 AY 8782-1 

44AY8782-2 

44 A1 3782-8 


0«IM» 1“““’°' 


GRIMES 

GRIMES 

PART WO; 

A-3035-1 

A-3035-2 

A-3035-3 

A-3035-4 

A-303S-S 


44A9439-1 

44A9439-2 

44A9439-3 




Amb» r 


44A943 


44A18782- 1 


Grime: 


Indicator 
Light 


Here's a new number in the family of Grimes aircraft lights that has 
met with instant approval. This panel indicator light is designed for quick 
change from maximum daylight visibility to minimum pin point indication 
at night. The hinged "Night Cap" allows the rays to diffuse through the 
tiny jewel making it readily visible at night, yet reducing the output so 
that it does not interfere with the pilot's vision. 

The housing of this light is made of insulating plastic. Two types facili- 
tate mounting on any style of instrument panel. Lamps are readily 
replaced by removing the jewel holder. All colors are available. 

The Grimes indicator light is an approved Army Air Forces type and 
is recommended for all installations where good day and night indication 


Grimes type A-3035 (Army 44A18782) is c 
with the Army prior type 42B3593. 


npletely interchangeable 




GRIMES MANUFACTURING CO. 
URBANA, OHIO 
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meet. Now it’s been conquered — by the fire 
killing power of the Kidde Built-in Extinguish- 
ing System. 

Here's how it works: At the first sign of 
fire, pilot pulls a handle, sends carbon dioxide 
gas from Kidde cylinders to flood the engine 
compartment and snuff out the blaze. Elapsed 
time: about three seconds! 



Gases-under-pressure, stored in lightweight 
Kidde cylinders, are doing many jobs that will 
hasten the arrival of the Age of Flight. If you 
have a problem in this field, our Research and 
Development Department may have the solu- 
tion. Drop us a line! 


WALTER KIDDE & COMPANY, INC., HO CEDAR STREET, NEW YORK t, N. Y 
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ROTOL LIMITED. ENGLAND • Canadian Representatives : BRITISH AEROPLANE ENGINES LIMITED • MONTREAL 



Rates'TOPS with Industry 


for these 3 important reasons 


BUY U.S. 
WAR BONDS 



tarries in large °, 


I Prompt deij 

small quantities from 

! ,h an 250 warehouses located 

I faJT near 3,1 ma J° r manu. 


2-h.gh AC E TU ENE TIHD ASSURCD 

t„u„g , M a. 


You can depend on National Carbide — 
the famous "carbide in the red drum”. 
More than a quarter century of wide- 
spread use has established the economy, 
uniformity and productivity of this quality 
carbide. 

National Carbide is available in all 
sizes.for generator use — packed in stand- 
ard size drums. For the address of your 
nearest National warehouse or distribu- 
tor, write to Air Reduction’s New York 
office, Dept. A. 


Hourly testing fln( j tl]e 

mend, „ a „ Wc0 ’ 
trolled mannfo,. - * " 

cedures, Pr^uceT" 8 
Practically f ree fro ^* 
Purities. 


«. DUST-FR EE | N THE DBu 'y 

I care “Creme 

are. It is carefully pack. 

I aged under strict supervi- 
s, on m air-tight drums in 
order to prevent cont • 
nation and deterioration. 


AIRCO ACETYLENE GENERATORS 

Ideal Team-males for National Carbide 

For dependable volume production of acetylene, use National Carbide in Airco Acety- 
lene Generators. Five sizes to choose from— 15 lb., 30 lb., 50 lb., 300 lb. and 500 lb. 
single or double rated. The first three sizes are portable types and the latter two are 
stationary. These generators arc listed by the Underwriters Laboratories, Inc. Write 
to Air Reduction’s New York office for descriptive folder ADC 619, Dept. A. 


Air Reduction 

General Offices: 60 EAST 42nd STREET, NEW YORK 17. N.Y. 

In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. • General Offices: HOUSTON 1. TEXAS 
Offices in all Principal Cities 
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INESCAPABLE INDICATIONS 



Keep Defective Parts from 
Assembly in Planes 



MAGNAFLUX RESEARCH 

Since the pioneering stage of the 
original Magnaflux Method for 
steel, our engineers have sought 
to extend the benefits of rapid 
non -destructive inspection tech- 
niques in every field. For the im- 
portant foundry industry special 
portable equipment and new 



• Weaknesses that threaten to 
develop in American armaments 
are discovered at home, in the 
factory, and not by the enemy 
shooting down crippled planes 
over the battlefield. This is a power- 
full factor in our military strength. 

Magnafux* Inspection of aircraft 
castings like the above, on a 100% 
basis, at production -line speeds, 
contributes significantly to the 
splendid performance record of 
American aviation. 

The cast aluminum fitting shown 


here, when inspected under black 
light by the Magnaflux Corpora- 
tion's Zyglo*Method glowed with 
fluorescent indications of serious 
shrinkage cracks. To catch such 
defects in the foundry before pass- 
ing them along offers huge savings. 
Not the least of these is reputation. 

The Zyglo Method is being 
effectively used on all metals, non- 
magnetic, and magnetic — particu- 
larly on aluminum and magnesium. 
Write for fully descriptive Zyglo 
Bulletin. 


* Magnaflux and Zyglo— tin Trade Marks of the Magnaflux Corporation 
applied to its equipment , materials and inspection methods. 

MAGNAFLUX CORPORATION 

5906 Northwest Highway, Chicago 31, Illinois 
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BOMBER PROTECTION 

with a special kind of fighter 


Without protection against dust and dirt, even 
the mightiest bomber is hopelessly handi- 
capped. Close-fitting parts of its hydraulic 
system are soon damaged by gritty abrasives. 
Wing flaps and landing gear get out of com- 
mission, due to the sticking and clogging of 

To overcome this danger, Purolator has 
developed a series of hydraulic filters with 
special micronic elements that meet every re- 
quirement of the Army and Navy. The ele- 
ments are small in size, light in weight and 
completely impervious to weather conditions. 
So effective are they in isolating dirt, that even 
the smallest foreign particles are trapped and 
eliminated. 

In addition to hydraulic oil filters, Purolator 
also manufactures highly efficient air filters 
for vacuum operated aircraft instruments, and 
a complete line of lubricating oil filters. Write 
for Purolator's "Aviation” Catalog. Purolator 
Products, Inc., Founder and Leader of the Oil 
Filter Industry. 
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LOKSKRU 


THE FASTER FASTENING 
THAT HOLDS FAST 


1 Drill ONE Hole 


2 Insert LOK-SKRU 

(Types with flat, fli 


3 Riveted securely 
by drawing sleeve 
against inner side of 
metal with special 




4 Attachment fastened 


m 

by screw locked in 



anchor nut. 



Disassembled LOK-SKRU with screw for 

Had. 

meats 



TVrcte fain '?olden 


THE DILL MANUFACTURING CO. 

FACTORY BRANCH 

700 East 82nd St. 1101 S. Flower St. 
CLEVELAND, OHIO LOS ANGELES, CALIF. 


DILL ^.o 6 ,-S 6 nn 

FASTENERS 
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IAME YOUR 


...oiii; of tlio many vital ijiiestions on the 

"BELLAMCA AIRCRAFT QUIZ” 


AFTER the war, when America 
il settles down to the business 
of peace and "the pursuit of happi - 
ness” in a liberated world, you’ll 
see more sportsmen’s air races. 
You’ll see more air travel, too. 
And wherever flying people meet 
you’ll hear talk of speed! 

There’s a big difference of 
opinion about speed. Our Aircraft 
Quiz has brought that out from 
hundreds of the flying enthusiasts 
who’ve sent in their Quiz returns. 
Some believe in "speed at any 
price” — others prefer to compro- 
mise a little on speed for the sake 
of greater efficiency, added safety, 
more range. IIow do you vote? 


Speed is only one of the vital 
questions raised in our Aircraft 
Quiz. It is a vital question, too. 
Bellanca is going to build the 
right speed into the post-war planes 
which many are already trying to 
buy. Wait until we’ve finished our 
w ar work, all of our war work, 
and you’ll see a Bellanca post-war 
plane that will give private owners 
exactly what they want. Its speed 
will be to the taste of the majority. 

But that isn’t all. Many other 
Bellanca features will be in line with 
popular demand. Engines, landing 
gear, range, seating, construction, 
capacity and other essential factors 
that are covered in our Aircraft 


Quiz are now being voted on. Yes 
or No, by men and women all over 
America — by many in far-distant 
places, serving with the Armed 
Forces — who are cliecki ng off their 
answers on this popular Quiz. In 
this helpful way, you can let us 
know what you want us to build 
for your post-w'ar flying. 

Why don’t you send for this 
Quiz today? Just give us your 
name and address — we’ll mail you 
the Quiz, and later you’ll receive 
our report on all returns, so you 
can compare your answers with 
thousands of others. W rite us now ! 
...Bellanca Aircraft Corporation, 
Dept. S-3, New Castle, Delaware. 


Keep on Buying U. S. WAR BONDS 

BELLANCA 
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AMERICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, NEW Y< 
TRI-SURE PRODUCTS LIMITED, ST. CATHARINES, ONTARIO, CANADA 
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CONFORMS TO ARMY-NAVY 


All LEUBRO PUMPS are constructed for 
maximum dependability and endurance 
under all conditions of service. Oversize 
matched bearings, coupled with Nitroloy 
pistons guided full length in a hardened 
alloy steel block insures long life and 
dependable performance. 


VALVE CIRCUIT 


new Piston-Type Wobble Plate 
saves an estimated thirty (30) 
pounds of weight in a Hydraulic system, 
by completely eliminating Unloading 
Valve Circuit. It also eliminates the dam- 


shock that is produced by the Un- 
loading Valve. Top performance is as- 
sured in actuating Landing Gear, Turrets, 
Flap Controls, Surface Controls, and 
Bomb Bay Doors, by use of this Variable 
Volume Pump. This pump designed for 
continued rugged use on all hydraulic 
up to and including 3,000 P.S.I. 


PUMP STANDARDS 


This Pump also available in Constant 
Displacement Model. 


Precision Built — Compact, 6%" long 
. . . . Light Weight, 9 pounds .... 
Efficient — All parts are interchangeable 


CemfiUte j 


service available. Write for details. 


LEUTHESSER BROTHERS 

21 NORTH LOOMIS STREET • CHICAGO 7, ILLINOIS 
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Ask STANDARD CONVEYOR 
about their 

HANDIBELT FILERS! 

PORTABLE, inclined pilers like the one illus- 
-®-trated above save a lot of time and effort — 
handling and stacking packages, bales, bundles, 
boxes — in the plant or warehouse, at the air- 
port, around the shipping platform, unloading 
and loading cars, trucks, boats, transport planes. 

Handibelt Pilers are available in a wide vari- 
ety of sizes and styles as required by various com- 
modities. The unit illustrated has an adjustable 
boom which is easily extended over piles or in- 
to car or truck; the boom is clear of all support- 
ing obstructions and is adjustable up to 716, 8V1 
and 9 'A feet. It handles individual items up to 
100 lbs. Other Standard Pilers elevate and stack 
up to 30 feet. Individual horizontal conveyor 
sections can also be furnished; these are particu- 
larly useful for shipside loading and unloading. 

Standard Conveyor makes an unusually wide 


variety of handling equipment including power 
and gravity conveyors in belt, roller, chain and 
slat types; spiral chutes, tiering and lifting ma- 
chines, pneumatic tube systems. Whether com- 
modities have to be moved in a straight line, a 
curve, up, down, or across, there is Standard 
equipment to handle the job, developed in more 
than forty years of conveyor engineering and 
manufacture. Write for complete information on 
Portable Pilers and valuable reference catalog 
No. A-74 "Conveyors by Standard." 
STANDARD CONVEYOR COMPANY 


General Offices: North Si. Paul, Minn. 



T§7' 
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- TIERING 


PORTABLE 

PILERS 


PNEUMATIC 
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LIFTING 
M MACHINES 


SPIRAL 

CHUTES 

1M 

SYSTEMS 
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The hardest part of an £•! Power Supply’s 
life is being born. Because then it must survive tests 
that make its actual service-life a bed of roses by 

E»L Power Supplies have to prove their guts in tem- 
peratures more extreme than Siberia's cold or Sahara's 
heat ... at altitudes higher than the Himalayas and 
lower than the Dead Sea ... in dust storms ... in salt 
spray ... in humidity worse than a Solomons swamp! 
Severe operating conditions all, yet intentionally exag- 
gerated in tests at Electronic so that E’L Power Sup- 
plies may live longer in actual service. 

If you have power supply needs of converting low 
voltage to high voltage, obtaining a precisely regulated 
power output from a varying power input, or anything 


else, however tough — let Electronic’s engineers help you 
find the answer. 

Your problem may be radio . . . motors . . . lighting. 
£•1 engineers are familiar with them all . . . and many 
other applications as well! They are at your service for 
consultation! 
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One of the six measurements 
of aircraft engine air filters 

★ Aircraft engineers are used to working both ends 
against the middle. This ability is spot-lighted in 
designing both high efficiency and low' restriction 
into aircraft engine air filters. 

For 100% efficiency, you could block the intake 
with a solid plate . . . having, unfortunately, 100% 
restriction. On the other hand, you can get zero 
restriction — and zero efficiency, too — by leaving 
the filter out. 

Between the two extremes, you'll find that Air- 
Maze engineers, working closely with the aircraft in- 
dustry for more than 17 years, have found the answer. 

Air -Maze air filters today combine the highest 
efficiency in their history with the low restriction 
so vital to maximum engine performance under all 
conditions. 

Our engineers will be glad to work with you in 
balancing all the factors on our ‘‘yardstick” to meet 
your particular needs. 


AIR-MAZE CORPORATION • Engineers and Manufacturers • CLEVELAND 5, OHIO 
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hospital craft— the Curtiss “Commando” is serving on all the 
fighting fronts. At critical points in plane and equipment 
“where the bearings MUST NOT fail”, NORMA-HOFFMANN 
PRECISION BEARINGS are employed — contributing their own 
reliable service toward the fine over-all performance of this 
transport. 

NORMA-HOFFMANN — identified with the aircraft industry 
since the earliest days of aviation — pioneered many of the air- 
craft bearing types now standard. And today there is a NORMA- 
HOFFMANN PRECISION BEARING for every load, speed and 
duty in aviation service. Practically every American-built 
plane— whether for fighter, bomber, transport, patrol, escort or 
training service— embodies NORMA-HOFFMANN BEARINGS at 
vital points where friction must be eliminated. 
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FOR POST-WAR UNIFORMS THAT SPELL SERVICE 

REEVES ARMY TWILL 


"FROM COTTON TO CUTTER 


Leading bus companies are typical of the many 
customers for Reeves Army Twill. Whatever 
the industry, if uniforms are needed, this top-quality fabric tailors smartly and 
gives superb service. Over 80 million yards of it have already been used to help 
equip America’s fighting men, and it is proving itself under the toughest climatic 
and combat conditions of global war. This fabric, Sanforized Shrunk* and 
color-fast to sun, water and perspiration, will meet your post-war uniform 
needs. When the time comes to order them, choose from a wide range of 
popular colors — for long-lasting good looks insist on Reeves Army Twill. 


THE REEVES FABRIC GROUP INCLUDES: Reeves Army Twill 
Glengarrie Poplin • Reeveking Gabardine • Byrd Cloth 
Marine Herringbone • Reeves Sateen • Warrior Twill 


REEVES BROTHERS, me. 

NEW YORK 13, N . Y. 


Representatives in Atlanta • Boston • Chicago • Dallas • Los Angeles • Philadelphia • St. Louis ■ Montreal • Toronto 



M/r PRE-PROVENJ 


A-P deceit 

HYDRAULIC LANDING FLAP 
ACTUATING CYCLINDER 


This long, narrow cylinder is built to extreme 
measures of accuracy for positive, 
trouble-free operation. 


Every day, on A-P designed test racks, specially 
trained men and women put A-P Hydraulic Aircraft 
Controls through combat conditions and lifetime tests. 
These tests pre- prove the dependability of A-P Aircraft 
Controls for field and operations use. 

Originated at A-P, these test methods ate so success- 
ful in guaranteeing die quality of A-P Aircraft Controls, 
that other manufacturers are adopting them and for the 

Automatic Products Company, with its proven 
ability to control Freon in refrigeration valves, finds the 
control of oil in hydraulic valves a familiar subject. As 
a result, with control manufacturing techniques success- 

Check the coupon for 
YOUR copy of new 
Aircraft Control catalog. 


fully established, A-P produces Hydraulic Aircraft Con- 
trols of superlative quality — accurate and dependable. 

This knowledge, manufacturing skill, and production 
capacity can be put to work for your advantage too! 
Write us about any control or production problems that 
you have. Perhaps we can help you solve it economically. 






niiTomnnc products compnny 


2484 North Thirty-Second Stre 
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an aircraft •• 

FORGING 



is obtained by forging this unit so that the metal is uniformly 
distributed throughout the entire thin sections of the hook, and by 
concentration of fiber flow lines where the greatest shock and stress 
occur in service. This required maintaining close forge temperature 
control and several quick blows in the hammer to assure uniformity 
in the thin sections and to avoid cold working the metal. The how 
of obtaining strength and toughness in unusual forgings may be 
discovered through the broad experience of our engineers. It has 
been our privilege throughout 31 years of technical production effort 
to bring the utmost IMPROVEMENT OF METALS BY FORGING 

to hundreds of manufacturers of operating mechanisms. A talk with one 
of our forging engineers may reveal the units of your production which 
can be improved by using forgings to meet new peacetime conditions. 



FORGINGS 


960 East 64th Street CLEVELAND, OHIO 
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fc Metex /Jefio Compounds 

have been specifically developed 
for faster, - positive cleaning 
of all metals used in modern 
aircraft and engine production. 
WRITE FOR 'piee DATA SHEETS 




WATERBURY 88, CONNECTICUT 


WRIT „ E ° NE 0f IHESE SERVIC£ ORGANIZATIONS TOR FREE DEMONSTRATION 

Udylite Corp. Udy lile" Corp. UdyUl^Corp UdH^C ST l ° U ' S TORONTO-CAN 

Ci'y} Wagner Bros. Gao. A. Sftrtx Mfg. Co. 





General Controls’ hi-g Electro-mag- 
netic valves control important aircraft func- 
tions, such as propeller feathering, wing flap, 
landing gear, anti-icing and temperature 
controls. 

hi-g valves are fast-acting, compact, light in 
weight, hi-g indicates their positive ability to 
operate in any position, regardless of vibra- 
tion, acceleration or change of motion. 
Designed for continuous or intermittent duty, 
hi-g valves are available in more than a score 
of types for handling aromatic or domestic 
gasolines, vapors, air, steam, water, hydraulic 
and lubricating oils, and anti-icing fluids un- 
der pressures up to 3000 lbs. or more. They 
are supplied in a wide range of AN pipe sizes 
or tubing connections, and AN electrical con- 
nectors. Normally open, normally closed, sin- 
gle seated, pilot piston operated and 3 or 4- 
way selector valve types. 

Write or wire today for complete engineering 
data and descriptive bulletin. 

A LIGHTWEIGHT CHAMPION 
General Controls’ type AV-1, pictured above 
weighs only 8^4 ounces. This valve is de- 
signed for cabin heating, oil dilution and anti- 
icing applications. Packless, two-wire, cur- 
rent failure, normally closed, direct current, 
magnetic valve. 

VIBRATION RESISTANT hi-gvalvt 



Pltolort Control: lor Atrcralt ' p„ own. or.d Plow Control l 

801 ALIEN AVENUE, GLENDALE t, CALIFORNIA 



FIGHTING STARS 
OVERBERLIN 

There they go again . . . American bombers 
over Berlin. Guided by star American pilots 
. . . manned by star American crews . . . 
powered by star American engines . . . pro- 
duced by star American workers. 

For these fighting planes over Europe and 
other theatres of war, Lawson workers have 
contributed many types of precision aircraft 
engine parts. Lawson employees, star work- 
ers in the battle for victory, are again being 
honored for their long record of war 
production. 

This new fighting star which adorns our “E” 
pennant marks the third citation received 
for meritorious war. service in a highly spe- 
cialized field. Lawson workers dedicate them- 
selves anew to the task of producing star 
war materiel to bring the day of victory 
closer. 

FIRST "E" AWARD SECOND "E" AWARD THIRD ”E" AWARD 
April 29. 1943 October 30. 1943 May 17. 1944 

LAWSON 

Established 1933 

Machine and Tool Company 

MALDEN, MASS. 
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. . . the superiority of FLIGHTEX 
Is apparent. It’s lighter, stronger, 
smoother fabric that surpasses U.S. 
Army and Navy specifications. No 
wonder each year more manufac- 
turers buy more FLIGHTEX than 
any other airplane fabric. 


World's Premier Airplane Fabric FLlGHTEX^flBRlC 


FLIGHTEX 
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Landing Fields Overseas— or 
"Terminals" in your Own Plant 


’Phone your 
Transportation 
Advisor for help 
in Planning Truck 
Systems to Speed 
your War and 
Peace Materials 
Safely — 
at Reduced Cost 


A manufacturer of airport landing mat wanted 
better "terminal facilities” for handling his 
materials. He found them when he consulted 
the E-P Man. Together they developed the 
Truck System illustrated above, for transport- 
ing formed steel units in volume between press, 
paint and shipping departments. Note only half 
the load is supported by the Truck. 

With Elwell-Parker equipment he has in- 
creased his output — reduced his costs mate- 
rially — cleared his aisles— established higher 
safety records. 


You can project your load-transportation pro- 
gram with equal confidence of new savings 
ahead. The Elwell-Parker Field Engineer — 
your Transportation Advisor — will help you 
plan a Truck System to handle engines, parts 
and assemblies in modern Unit Loads — to 
speed your processes, reduce costs, assure 
employees’ safety. 

His experience — plus ours covering more than 
35 years — is at your call. 

The Elwell-Parker Electric Company, 4125 
St. Clair Avenue, Cleveland 14, Ohio. 




Elwell-Parker 


POWER INDUSTRIAL TRUCKS 
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AERONAUTICAL COMPANY 


SCHATZ PIONEERED IN THE BALL BEARING 
INDUSTRY • INTRODUCED MANY IMPROVE- 
MENTS NOW REGARDED AS STANDARD 
PRACTICE • AND TODAY MANUFACTURES 
VAST QUANTITIES OF PRECISION AIR- 
CRAFT CONTROL BEARINGS • FOR ALL 
TYPES OF AMERICAN PLANES • 


THE SCHATZ MANUFACTURING CO. 

POUGHKEEPSIE, N. Y. 


REPRESENTATIVES LOCATED AT 

Detroit: 2640 Book Tower * Cleveland: 402 Swetland Building 
Chicago: 902 S. Wabash Ave. • Los Angeles: 5410 Wilshire Blvd. 
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MANAGEMENT 
P LABOR 

— the 5th War Loan Drive is still on. 

July 29th is the last pay day in the Drive. 

The U. S. Treasury has set the overall goal at $16,000, 000, 000 
— $6,000,000,000 from individuals alone. This is the biggest 
sum ever asked of the American people — and it must be raised! 
Keep fighting. The 5th War Loan is a crucial home front battle 
of tremendous importance to the total war effort. 

Tighten up your 5th War Loan Drive organization. Step up 
your solicitation tempo. Drive! Drive!! Drive!!! Hit your Plant 
Quota's 100% mark with a bang that'll procla im to all the world 
that the U. S. Home Front is solidly in back of the Fighting Front. 
Need help? Need ideas? Call on the Chairman of your War 
Finance Committee. He's standing by. 


■e-stheQuo^l!!!!- 


je $100 


... » • — 

1U ^e»t deductions. 


■ 1 utr rn _i,000 Ewp'° , c ° 


E*ampi e 


1.000 


paytc 


$100 


$ 100 , 0 ' 


« official 


dal V. S. Treasury ado, 
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Success or failure in metal fabrication and finish- 
ing depends on chemical cleanness. Paint and 
other finishes will temporarily cover an unclean 
surface but unless rust and rust producers, scale, 
grease and oil are eradicated, the finish breaks 
down prematurely leaving the metal unprotected. 
A recognition of this fact has led to much research 
and development of new and better materials and 
methods for cleaning and protecting metal surfaces. 
The American Chemical Paint Company has, for 
over a quarter of a century, devoted its research 
facilities to this particular chemical field, originat- 
ing and developing products which have eliminated 
many problems of the metal-working industries 
These developments found ready acceptance in the 
automotive industry in pre-war days and, more re- 
cently, in the field of aeronautical construction, are 
affording material assistance in speeding and bene- 
fiting war production. 



CHEMICALS 

Ewa 

PROCESSES 


cleaning process at the pro 

PEROLINE Developed ior tl 
ol preventing ^rust ondjhus^ 

them properly ior painting, 
rusters on the material and 
CUPRODINE — Steel surfaces 


Flosol— Soldering 
Ridoline— Alkaline Cleaners 
Ridosol— Improves detergent propel 
Solvent No. 3 — Speeds paint and , 
s paint adhere 


RODINE Pickle Bath Control—: 

tial savings in pickling add, reduced the dissolution ot metal 
and improved pickling conditions to an extent that pickling 
became a scientifically-controlled operation. 

DEOXYLYTE- Early in the automobile age. Deoxylyte was 


These are typical of the many chemical products 
which have been developed by the American 
Chemical Paint Company for use in cleaning, pick- 
ling, and the fabrication of metals. American 
Chemical Paint Company solicits an opportunity to 
assist you. 


AMERICAN 


Please send me general Technical Service Data Sheets on 

Same Title □ CUPRODINE 

Company □ CUPROTEK 

AMERICAN CHEMICAL PAINT CO., Ambler, Pa. 
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... as they affect the properties even more graphically, pS 

and usefulness of metals « n CJi PP ers - 
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A LEADING COSMETICS MANUFACTURER REPORTS: 


“We cue down the size of our 
gift boxes and standard packages 
to effect an over-all saving of 
approximately 25% of the paper 
and cardboard; standardized our 
window displays and eliminated 


all die-cuts, as well as steps, 
shelves and secondary planes. 
We also folded all displays in 
half to save more than 50% of 
the paper and paperboard nor- 
mally used." 



A BIG PLATE GLASS COMPANY REPORTS: 

Our 1944 Color Book was reduced in size and quantity, resulting in 
paper saving of 136,000 pounds. Our Color Cards, of which four or 
five million are used annually, were reduced in size at an 
approximate reduction of 50% in paper tonnage. We have 
eliminated our Dealer Sales Portfolio. Our Color 
Book has become a ‘self mailer,' eliminating 
need for envelopes." 


ONE OF THE TOP LIFE INSURANCE 
COMPANIES REPORTS: 

“In 1944 we will continue to specify lighter 
weights of paper wherever possible and take 
all possible steps further to reduce paper 
tonnage. We are instructing our field offices 
to scrutinize carefully all requests for printed 
material and to disapprove all requests for quan- 
that appear excessive.” 


A FAMOUS ADDING MACHINE COMPANY REPORTS: 

“In advertising and promotion about 2/3 saving. However, 

we are using about 30% of the further savings will be effected 

amount of printing and paper whenever possible this year as 

used in 1941 — that represents last.” 





USE LESS— SAVE ALL WASTE PAPER! 
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Tjteflcx harnesses physically protect high tension ignition systems 
from magneto to plugs and. at the same time, shield vital lines of 
communication from the principal source of interference — the 
ignition system itself. 


HARNESS to 


A tremendous job, when you stop to consider that these Titeflex har- 
nesses perform in a wind stream of over 300 mph — with or without 
rain and ice. but always subject to vibration. And at temperatures 
ranging from 50°F below zero up to 300°F at the spark plug end! 

We are proud of the fact that Natvar extruded vinylite tubings 
and identification markers are contributing to this performance. 

What about your requirements? Write, wire, or phone us for 
deliveries either from nearby wholesaler s stock, or from our own. 






THE 



Write /or bulletins 

/a 


HAL VARNISHED PRODUCTS 


229 RANDOLPH AVENUE 
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WOODBRIDGE NEW JERSEY 


A STRONGER FACTOR in TODAY’S NEW 


COMPLETE CIRCUIT PROTECTION 



EXTRACTOR POSTS 


WITH WELDED ANTI-VIBRATION SIDE TERMINALS 



NOW UNDERWRITERS’ APPROVED 


Extractor Post No. 34IOOI 
(Tool-operated type), 
for 3 AC Fuses. Welded 
side terminals. Knob and 
body black babe life. Posi- 
tive fuse grip. Full visual 
shock-proof inspection. 
Spring-activated cup. 
Specially designed grip 
prevents fuse from drop- 



No. 342001 ( Finger- 
operated type ) 


Resistance to extremes of shock, vibration and temperatures 
is provided by Littelfuse Extractor Posts with electrically 
welded side terminals. By Littelfuse process, terminals are 
made integral with inside metal shell. Maximum conductivity 
is insured. Other Littelfuse improvements for dependability, 
durability, and convenience make these extractor posts out- 
standing examples of Littelfuse complete circuit protection. 

SEND for B/P and ENGINEERING DATA. Ask for Samples 

Littelfuse will be glad to counsel with you on safeguarding 
new equipment, or irreplaceable present equipment. Fuses, 
Fuse Clips, Fuse Panels, Circuit Breakers, Thermocouples, 
Fine Wire Products, Indicators, etc. 


LITTELFUSE INCORPORATED 




4757 Ravenswood Avenue, Chicago 40, Illinois 
200 Ong Street, El Monte, California 
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She’s Not So Dumb 

FIRST PRIZE for speeding production goes .to 
SPEEDI-DRI — the quick-acting oil- and grease- 
absorbent that puts a sure, slip-proof footing under 
employees who have to work around machines that 
drip oil and grease onto the floor. Sure-footed 
workers move faster when the danger of slipping 
is eliminated by SPEEDI-DRI. Application of this 
light-reflecting, granular material will not only 
absorb the daily oil deposits but will soon draw the 
old accumulations of oil and grease from the floors. 
SPEEDI-DRI also retards fire, saves shoes from oil- 
rot, helps prevent industrial skin-diseases, re- 
duces porter-labor, improves morale, brightens the 
plant, cuts insurance costs. Write for literature and 
FREE SAMPLE. 

SUPPLIERS: East — Refiners Lubricating Co., New York I, New York. 
Midwest & South — Waverly Petroleum Products Co., Philadelphia 6, Pa. 
Weil — Woverly Petroleum Products Co., Russ Bldg., San Francisco 4, Colif. 






Something new in pressure seal- 
ing tapes. Filmonize printed 
tape in a complete color range, 
one, two or three colors on one 
roll— now used in war plants for 
identification because the colors 
won't fade and the printing can’t 
rub off— for labeling and sealing 
in one operation because that 
saves time and production cost 
— in place of decals because Fil- 
monize goes on ten times faster 
than decals and lasts forever. 
Place a trial order with your dis- 
tributor and let your experience 
prove, you’ve never had as good 
a tape. 
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IN BEARINGS SEALED WITH 

American Bearing 


FELTS! 







2 ft**; 
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BACK OFTHE BREN GUN 



Make sure of your 
Engine Mechanic's License! 


Prepare for your CAA exam with this 
practical Question and Answer book. 



Airplane Engine Mechanics 
Questions and Answers 

ttfBtas BHhi 



Read this list of 


“^X£r,,?,2 „s ■i'SSs Sy,- 

Sr~: is-- 
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As the semaphore 
cautions MANGER... 




.the Lisle plug gives 

ADVANCE WARNING of 

aircraft engine wear! 
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You Can Get . . . 
the RIGHT SPRING 
-from RELIABLE 


Springs are something which can't be trade- 
i marked — you can't tell by looking at one, who 
I made it. But if the springs in your product are 
RELIABLE Springs, you can be sure that they 
ore reliable in every sense of the word. Once 
your demands are determined, Reliable is equipped to 
observe them within close limits. 


Reliable Springs conform to exacting standards of accu- 
in size and shape. All factors, such as toughness, 
>rm resiliency, perfect seating, high resistance to 
|ue and corrosion, are carefully considered in every 
nee. Reliable uses the most modern methods of form- 
finishing, tempering and heat-treating. Our springs 
are used for many aircraft purposes and for sensitive in- 
struments and electrical apparatus. 


Reliable Springs of almost every type have of course 
been furnished for ail the mechanism of war. When you 
convert to peacetime production, Reliable can provide 
springs or light stampings that will enhance the service- 
ability of your product. 


Let us quote on your requirements. Catalog 44 
will be mailed on request. 


THE RELIABLE SPRING & WIRE FORMS CO. 

3167 Fulton Road Cleveland f, Ohio 


‘Reliable Springs 
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How to fly safely 


Practical rules for any pilot who wants to 
become a “million miler” 



Here Is a brand new approach to the problem of safety in 
(light — it analyzes the danger periods which all pilots go 
through, explains why and when they come, and shows you 
that they can be avoided. It tells you how to acquire the 
right mental attitude, correct technique, and the knowledge 
of what to expect — the three things that make up the 
formula for safe flying. This is a “must” book for all 
pilots — a book that will help you to learn by the mistakes 
of others — not by your own. 

Just Published! 


SAFETY 
AFTER SOLO 







Callite Tungsten Electrodes provide the accurate control and 
concentration of heal at the point of work, necessary for the 
welding of lighter metals and other delicate work. 

Of 99% pure tungsten — their uniform high purity resists 
the intense heat of the a-c. C-T Electrodes retain their stiff- 
ness, keeps the arc properly spaced and are consumed slowly. 
Deposits are strong, dense, clean and smooth — free from 
spatter and scale, greatly reducing grinding and finishing. 
Send for Bulletin No. 154 for details. Our engineers will 
cooperate with you on problems involving the use of tung- 
sten. Callite Tungsten Corporation, 545 Thirty-ninth St., 
Union City, N. J. Branch Offices: Chicago, Cleveland. 



Standard— or special-polished, clean and black. 7 standard diameters; 
12-inch lengths; random lengths and other diameters on special order. 


MADE BY PIONEERS IN TUNGSTEN METALLURGY 
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MCKCHANr At Amt 


TUTHILl PUMP COMPANY 

939 E. 95th ST. • CHICAGO 19, ILLINOIS 


Infinitesimal 

Tolerance 

Limits 


A IRCRAFT engines and other instruments of war 
would not be the precision mechanisms that they arc 
today, were it not for the machining of vital parts to 

As specialists in this exacting field, we shaU be glad 
to serve you as soon as war-work permits if yon are 
developing a postwar product that requires machining 
or experimental work of a highly delicate character. 

• Write Vt Concerning Your Requirements I 


GOVRO'NELSON 

COMPANY 

1931 Antoinette jj Detroit 8, Mich. 




JUSTRITE MANUFACTURING COMPANY 

2043 N. Southport Avenue, Depl. 6-1, Chicopo 14, III. 


Whether you need the tiny, vest-pocket Penlight 
. . . the 3-cell, hand-fitting, safety Service Light . . . 
the strong, hand-freeing Safety Headlight ... or the 
powerful, night piercing Safety Lantern, 
you're bound to find the right kind of 
light in the Justrite line. 

Justrite Lanterns are designed to meet 
specific requirements for the work they 
have to do . . . the amount of light needed 
. . . and the safety that’s required on the 
job. Each Justrite Lantern is built to give 
years of dependable service even under 
the most rigorous circumstances. 
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ARTER GRINDING MACHINE COMPANY 

WORCESTER, MASSACHUSETTS • U.S.A. 


EXACT PARALLELISM 

Pre-requisite on this exacting railroad pis- 
ton ring grinding job by ARTER. There are 
many reasons why shopmen are enthusiastic 
about ARTER ROTARY SURFACE GRIND- 
ERS. Versatility, accuracy, simplification of 
operation, are among them. For more than 
a quarter of a century, ARTERS have ad- 
vanced progressively. Three models now 
available — "A", "B" and "C" with chuck 
diametrical capacities for 8" to 40". 
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jnLand-carved solid walnut and beautifully hand-rubbed finish 
make the AIRMAN a clock of distinction for either your mantel or your desk. Truly an air man's clock, 
this distinguished time-piece is entirely worthy of its name. And accuracy is assured by its 7-jewel, 
8-day. precision Swiss movement. The Airman is 15" wide, 4 | /2” high, with luminous dial of 2" diameter. 


See this clock at your dealer's. It's $60.00, including excise tax. Write us if your dealer cannot supply you. 


HERMAN MILLER CLOCK COMPANY • ZEELAND, MICHIGAN 


FITZGERALD 

GASKETS 

FOR AIRCRAFT ENGINES 

GASKET CRAFTSMEN FOR 38 YEARS 
Write for information 

THE FITZGERALD MANUFACTURING COMPANY 

TORRINGTON, CONN. 


FITZGERALD 

GASKETS 



CLAMPS 

Distinctive worm gear 
tightening action provides 
powerful belt-like pull-up. 
Uniform pressure all 
around prevents leaks. Can 
be put on or taken off hose 
in place on pipe. Can be 
re-used. No loose parts. 
Proved ouMand - Compact design. Ex- 

© 'severe 'senfce on tteme ^y l° n g take-up. 

aircraft fuel, oil, Made > n Sizes from Yz' up. 


/fOtcnaftSta*tdancC "Ponte. 


I7ISG NINETEENTH AVE., ROCKFORD, ILL'. 
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.-AND THIS IS 


INVASION YEAR! 


It is necessary now more than ever for war plants 
to maintain full production time. To terminate this 
war in the shortest possible time will require 
many skilled hands, from those that pull a trigger 
to those that run a machine. This means looking 
ahead constantly. 


PECK 


At present, Peck facilities are being employed to the 
utmost in producing springs and screw machine 
products. We want to keep them that way. Won't 
you, therefore, please let us know as far ahead as 
possible what your future needs are liable to be? 


SPRINGS & SCREW MACHINE PRODUCTS 


The Peck Spring Company 



UTICA TOOLS 

fiot Mote "Tool Mileage 



UTICA 

DROP FORGE AND TOOL CORPORATION 
UTICA, NEW YORK 
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ANGIER CORPORATION 

CORROSION PREVENTIVE A N D W AT E R P R O O F PAPERS 

FRAMINGHAM, MASSACHUSETTS 


QROWNSKIIT 

^ GRIZZLYBEAR |1J 


colorful {older showing 
r Corporation of Canada 
Ltd., protects their engines for export ship- 
ping has now been prepared. It tells the 
story of their use of A- 19 Brownskin Griz- 
zlybear to lick the problem of corrosion 
s shipments. 


^ //■ 

—W/tOi *7 amen. ■ 

f Easy as pointing your 
T finger. . . this blowgun 
' gives the air where you 
I want it, as you want it. 

A breeze or a blast! 

I LIGHT and handy but 
built for tough service. 
Write C. A. Norgren 
Co., 220 Santa Fe Dr., 
Denver 9, Colorado 



B-H AIRCRAFT CO., Inc. 

LONG ISLAND CITY 1, N. Y. 


It’s For Victory !' 1 

A'fei 

5" war loan 

Back the Attack... 

■MM ** 

CHARLES £. ROCHESTER. VRtPr.i ,.d M„g. Dir. 

LEXINGTON AVE. AT 48th ST..N.Y.C.17 
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AIRCRAFT 

STUDS 

CLASS 3 FIT 



J. W. PITT, INC. 

BATH, NEW YORK 



lern, Light Weight. Perfectly 
Balanced, Hollow Steel Frame. 
Designed for critical inspection. 



TUBULAR MICROMETER CO. 


AIRCRAFT 
TURNBUCKLES 

AN STANDARDS 

Precision made by new 
production methods, ra- 
ng in substantial sav- 
s in critical materia! 
ind machine time. 

RELIABLE 

ELECTRIC COMPANY 




NAF 
47089 
Oil Separator 

• Many makers of Navy 
aircraft look to Mercury 
lor these separators, secure 
that their schedules will be 
met; whatever the quantity. 


Mercury Aircraft Inc. 


T tut Glad 7*' op /JoiatiOM 
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DYKEM STEEL BLUE 





ninaiiii 

ANY SHAPE- ANY MATERIAL 

COMPLETE FACILITIES 

pi J . H. WILLIAMS & CO. "The Drop-forging People" Bl 

i/sr mwm 


Where To Buy 

NEW EQUIPMENT — ACCESSORIES — MATERIALS — SUPPLIES 


Specializes 

in 

Soders, 


Fluxes, Welding 
Brazing Compounds 
SILVER SODERS & FLUXES 

L. B. ALLEN CO., INC. 



,^r::. c r f x 

»TITAN I NE ' 


TITANINE INC. UNION, N. J. 


Wop^C, a or 



GOULD 

STORAGE^ BATTERY CORP. 
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PHYSICAL 

CHARACTERISTICS 


T ^o$o s r#£r 



© 


Oldsmoloy is a chrome-nickel-molyb- 
dcnum bronze, non-magnetic and 
non-carbonizing. It welds readily 
with the oxy-acetylene torch. Olds- 
moloy is successfully used for gears, 
bearings, and parts in food machin- 
ery and pump fittings for corrosive 
chemicals. 




OLDSRLLOYS 

d-s 


GRUEN 

MANUFACTURING COMPANY 

★ 

AIRCRAFT PARTS 
PRECISION MACHINE WORK 
SCREW MACHINE PRODUCTS 
STAMPINGS 

TOOLS DIES 

★ 

GRUEN MANUFACTURING CO. 



DI-ACRO BENDERS 



6ALDOR 

“Jin* GRINDERS 



ASK FOR BULLETINS 


ON COMPLETE LINE 



Easy Acting ... Up And Down 


Helmet-Goggle 



fSfcifSi 


MANUFACTURING CO. 

643-7 N. Aberdeen St.. Chicago 22. III. 
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AVIATION'S MARKET PLACE 


Senior 

Mechanical Engineers 
Junior 

Mechanical Engineers 
Mechanical Draftsmen 

needed for new aircraft engine ; 
programs by an aircraft engine i 
company in the eastern area. 
Aircraft engine experience pro- I 
ferred but not necessary if me- i 
chanical background is satisfactory, j 
Proper clearance with the War \ 
Manpower Commission necessary. I 
To arrange for an interview, please 
send your qualifications to 

P-849, Aviation 

330 W. 42d St., New York 18, N. Y. 


WANTED 

GRADUATE MECHANICAL 
ELECTRICAL ENGINEERS 
AND STRESS ANALYSTS 








WANTED 

PRODUCT DESIGN ENGINEERS 

by a long established manufacturer of electrical 
equipment — electromagnetic relays — solenoids — 
switches. Located in small midwestern city, con- 
venient to Chicago. 

Relays, solenoids, switches, and related items to 
be designed, are primarily for 

Automotive 

Farm 

Radio 

Aircraft and 

Industrial Control Equipment 

Write, giving complete resum^ of 
past experience, salary desired etc. to 

P-861, Aviation 

520 North Michigan Ave.. Chicago 11, 111. 


POSITION VACANT 

■ss’K's—ri” 

gpssras 

HKHPIMB 


mmsm 

POSITIONS WANTED 

mmmm 

Airport*, PuSbSSh'p^" 0 SUPP '' >% * , "" cW * 1 


I1IS* 

able. PW-S56, Aviation, 330 W. 42nd S... New 

BOOKS 


A, S! 

“ sas f c . 

Av,aU °" 05 


^aSSES^S •SSSL'USSS as 

SSSHSS 

’ 8 A a on 320 N. Michigan Ave.. Chicago 

mmmmm 


AVIATION S MARKET PLACE 


SALES MANAGER 

Long established mid-western manufacturer of 
electrical equipment— electro-magnetic relays — sol- 
enoids— switches— selling principally to manufactur- 
ers in the following industries: 

Automotive 
Farm Equipment 
Radio 
Aircraft 

Industrial Controls 

Man selected for this position must have sufficient 
engineering knowledge of our products and their 
uses to be able to discuss them intelligently with 
engineers; to visualize potential markets, to suggest 
new products, and developments. 

Write, giving complete resume of 
past experience, salary desired etc. to 

SW-862, Aviation, 520 North Michigan Ave., Chicago 11, I1L 


AIRCRAFT 

DESIGNING 


LOFTING 

TOOL PROCESSING 
AIRCRAFT DESIGNING 
TOOL DESIGNING 4 DETAILING 
MACHINE DESIGNING 4 DETAILING 
SHEET METAL LAYOUT FOR AIRCRAFT 


GENERAL DRAFTING 
ELECTRICAL LAYOUT 
GENERAL PLANT LAYOUT 
PIPING 4 STRUCTURAL LAYOUT 
VENTILATION 4 AIR CONDITIONING 
PRODUCT DESIGNING and DEVELOPMENT 

Let us help you in your 
Engineering problems. 

H. L. YOH COMPANY 


WANTED 

SALES ENGINEERS 




INVENTORS! 

We seek specialized equip- 
ment, preferably patented, 
in Aircraft, Automotive, and 
Building Trade Fields; also 
established U.S. products tor 
development and produc- 
tion by the associated com- 
panies ot the Simmonds 
Group throughout the world. 


REPRESENTATIVE WANTED 

Nationally known manufacturer of pre- 



AVIATION 

SCHOOLS 
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NEW 



. . . authentic New Dead Reckoning 
OUTSTANDING Equipment 

AUTHORITA- . 



'SS 

is... 

I. 

AVIATION DICTIONARY 




. .... 

IBS-i 

PAN-AMERICAN NAVIGATION SERVI 

12021 VENTURA BOULEVARD NORTH HOLLYWOOD, 


WANTED 


SELL YOUR SURPLUS 



EQUIPMENT 

IT IS NEEDED TO 
SPEED THE WAR’S END 


% 


We have a demand for your surplus and idle equipment — a single 
item or a complete plant. Send us your list of such equipment— 
and put it to work where it is needed most. 

WE PURCHASE ON A CASH BASIS 


Dulien Steel Products, inc. 

'U/a&lusvftoi t Gali^vuiia Naut 1jo*Ji 



UW°JI AD ES 

Roosevelt Field, L I. 

EXPERIMENTAL WORK 
MODIFICATIONS 

Specialists in Manufacturers of 
Wood & Metal Airplane Parts 
Government Approved Station I IS 


ANODIZING OF ALUMINUM 
HARD CHROMIUM 
PLATING 

Philadelphia Rust-Proof Co. 
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RN STEEL COMPANY ’SJUSSf^. 
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IT'S LIKE GIVING- YOU* ASSEMBLY 
LINE A SHOT IN THE ARmJj^ 

TO SWITCH TO \THE SCREWS 
WITH THE ENGINEERED RECESS 
THAT SPEEDS UP ASSEMBLY AS 

V* ‘ I/, -/ 


MUCH AS 



irs FHILLIPS 



Manufacturers in every industry 
can tell you that switching to 
Phillips Recessed Head Screws acts 
like a tonic to assembly lines. 

To start with, you get faster — 
much faster- screw driving. Com- 
parisons made in scores of plants 
prove that Phillips Screws step up 
fastening speed as much as 50%. 

Next, Phillips Recessed Head 
Screws save precious man hours. 
The scientifically Engineered 
Recess utilizes the worker’s full 
turning power and skill. Time and 
muscle are not wasted on wobbly 
starts, slantwise drives and danger- 
ous driver skids -nor on correct- 
ing sloppy work. 


Finally, with all this increased 
speed, you get vastly better work- 
manship. Phillips Recessed Head 
Screws make driving so simple, so 
steady that the most inexperienced 
operator soon becomes master of 
the trickiest fastening jobs! 

If these are the kind of results 
you’d like, but aren’t getting from 
slotted and other type screws, you 
owe it to yourself and to your 
workers to switch to Phillips — the 
screws with the Scientifically Engi- 
neered Recess. They cost less to use 
. . . because they help you produce 
much more. Any one of the 23 
manufacturers below will enable 
you to prove it in your own plant. 
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Magnesium floor beams — 
25% stronger yet 5% lighter! 


IN THE C-47 


weight of a metal is no longer considered a measure of 
strength. To reduce weight and at the same time re- 
strength has become a commonplace accomplishment. 


This new "team"— light weight and strength— goes to work 
in the Dowmetal floor beam installation of the Douglas C-47 
"Skytrain," the Air Transport and Troop Carrier Commands' 

“Workhorse of the Air." Here Dowmetal extruded I-beams 
have proved 25% stronger yet 5% lighter than the best of 
all other metals tested— and the cost is 30 % less. 

Magnesium, the lightest of all structural metals, logically finds its place in 
industry wherever metal is put in motion, whether by hand or by power: in 
portable and manual tools, in the reciprocating and moving parts of machinery, 
in the various fields of transportation. Dowmetal Magnesium Alloys have been 
developed to fulfill a broad range of requirements: sand, permanent mold and 
die casting, forging, extrusion, forming, welding, riveting. Dow shops and 
foundries are equipped to fabricate Dowmetal in quantity, and in small or 
experimental lots. As the pioneer and major producer of magnesium, Dow 
offers the knowledge and experience gained during 28 years of research. 
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Behind the scenes in Precision Aircraft Radio Manufacture ... One of a series, photograph by BR Photo 


Working 

Hand-in-Giove 


“CALLING D FOR DORIS . . . CALLING D FOR DORIS ...” Somewhere 
up in the stratosphere, a flier’s gloved hand flicks on a Bendix* 
Aircraft Radio and the voice of the squadron leader comes in clear 
and crisp, unblurred by the biting cold. The operating frequency is 
correct ... set by means of a frequency standard which a girl’s 
gloved hand tested here in the Bendix “cold box,” where 40-below 
temperatures duplicate conditions of altitude flying. 

Bendix Radio employees thus literally work hand-in-glove with 
our fliers . . .testing aircraft radio equipment for its ability to func- 
tion not only in the bleak cold of the upper air, but in the blistering 
heat of the tropics... in desert dryness and jungle humidity... 
for its ability to stand up under combat strains and landing shock. 


Bendix engineers have devised more than a thousand such tests 
and inspections covering every stage of production, from single 
parts and sub-assemblies to the compact, finished radio. 

Maintenance of the highest standards of quality and precision 
in manufacture, plus exhaustive pre-flight testing, assure depend- 
able performance even under the most extreme conditions . . . have 
earned for Bendix Radio equipment the deserved confidence of our 
fliers in the armed forces, and the pilots of our commercial airlines. 



_ enefix 

Aviaf/on/Corporaf/on 


a BENDIX RADIO H 


*Trade Mark of Bendix Aviation Corporation 
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